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HISTORY OF CANADIAN SURGERY
JOHN HARRISON O’DONNELL, M.D. (1838-1912)
ROSS MITCHELL, M.D., LL.D .,0 Winnipeg, Man.
T his is the story of a surgeon of Irish-Cana- 
dian descent who came to the Red River 
in the troubled time preceding the entry of 
Manitoba into Confederation and played 
a leading part in its development.
John Harrison O’Donnell (Fig. 1), son of 
John O’Donnell of Delhi, Ontario who had 
emigrated from county Mayo, Ireland in 
1832, was born at Simcoe, Ontario, on 
April 7, 1838. He received a thorough col­
legiate education and passed triumphantly 
through his medical course at Victoria Uni­
versity, Toronto in 1861 with the degree of 
M.D.1 His degree was signed by Viscount 
Monck who was to become the first Gov­
ernor General of Canada and the Hon. A. 
A. Dorion. His licence to practice bore the 
signatures of John Rolph, M.D., LL.D., 
Walter B. Geikie, M.D., William Canniff, 
M.D., the medical historian of Canada 
West, and other notables. In 1888, Trinity 
College, Toronto conferred on him the hon­
orary degrees M.D., C.M.2
For two years he practised at St. Catha­
rines, Ontario, then moved to Montreal. 
Almost immediately after graduating he 
had married Miss Routledge of Yorkville, 
Ontario. In 1866 he was appointed assist­
ant surgeon of the Sixth Hochelaga Light 
Infantry and spent several months at Corn­
wall, Ontario, during the first Fenian raid.
In 1869 his classmate at Victoria Univer­
sity, John Christian Schultz, who had not 
graduated but was already prominent in 
the Red River Colony, proposed that 
O Donnell should join him in the land of 
promise to practise his profession.3 The 
decision was not easy to make. The O’Don­
nells had two children. The distance was 
great, travelling difficult, prospects uncer­
tain. Nevertheless, he decided to go.
The situation of the Red River in 1869 
was as follows:
The population of perhaps 16,000 people 
was almost equally divided between
° Reprint address: Winnipeg Clinic, 205 Vaughan 
Street, Winnipeg 1, Man.
Fig. 1.—John Harrison O’Donnell.
French-speaking, Roman Catholic, buffalo­
running Metis and English-speaking, Pro­
testant descendants of the Selkirk settlers 
and Hudson’s Bay Company’s servants. Re­
cently, there had been an accession of 
Canadians. The territory known as Rupert’s 
Land,® which for nearly two hundred years
“The generous charter of Charles II, given in 
1670, to the Hudson’s Ray Company was inter­
preted to include all the country that was drained 
into Hudson’s Bay. Prince Rupert, the cousin of 
Charles II, was the first governor of the Company. 
Widest possible interpretation of Rupert’s Land 
is that area comprising territories watered by rivers 
flowing into Hudson’s Bay. Rupert’s Land was 
transferred to Canada by a deed of surrender 
dated November 19, 1869. It was no longer a 
political entity after that date, but the name is 
still applied to an ecclesiastical province of the 
Anglican Church of Canada. This Anglican Epi­
scopal diocese is, in the main, coincident with the 
province of Manitoba.
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had been the fur-bearing reserve of the 
Hudson’s Bay Company, had been sold to 
Canada for £.300,000 but the status of the 
Colony had not yet been decided. One 
of the first acts of the Canadian govern­
ment after the purchase was to send a 
party under Dominion Land Surveyor Snow 
to make a survey for a road between the 
Lake of the Woods and the Red River, and 
to survey the river lots of the Colony.
Fearing that they might lose some of 
their lands in the survey, the Metis forc­
ibly stopped a survey party. The Canadian 
government then sent out the Hon. William 
McDougall to be Governor of the Colony 
and he was accompanied by the members 
of his staff.
T he Move to the Red River C olony
The O’Donnells started from Bonaven- 
ture Station, Montreal, in September 1869 
and stopped at Toronto and Guelph, On­
tario, where Dr. O’Donnell sought infor­
mation about his future home from a re­
tired Hudson’s Bay officer. They then tra­
velled to Sarnia, Milwaukee and La Crosse, 
Wisconsin, where they embarked on a 
large Mississippi river steamer for St. Paul, 
Minnesota.4
At St. Paul, Dr. O’Donnell presented a 
letter to Mr. James J. Hill, the Canadian 
railway builder, who told him that the 
half-breeds would not permit McDougall 
to enter the Red River settlement. He in­
troduced O’Donnell to William Gomez 
Fonseca, a Red River trader, who promised 
to see him safely to the Colony.
From St. Paul the party travelled by 
train to St. Cloud, Minnesota, where they 
met the McDougall party. Dr. O’Donnell 
observed a man who kept scrutinizing the 
McDougall luggage and asked him if he 
belonged to that party. The man replied 
“Non, monsieur” and disappeared. At Sauk 
Center the doctor conversed with two 
gentlemen returning east from Fort Garry 
who said that the Metis in the camp at the 
Sale River crossing would not permit the 
governor designate and his party to enter. 
Dr. O’Donnell passed on this information 
to one of the Governor’s executive but the 
Governor paid little heed. As the season 
was late, Mr. Fonseca decided to Dress on. 
On the evening of the third day they were
overtaken by two men who begged leave 
to boil water to make tea. The doctor rec­
ognized one of them as the man who had 
taken such interest in the Governor’s lug­
gage and learned from Mr. Fonseca that 
he was a Metis scout. Three days later they 
reached the custom’s house at Pembina. 
They called at the house of a squaw man 
who said to Fonseca: “Your friend had bet­
ter dress more like the people. Put a Hud­
son’s Bay sash around his capote and wear 
moccasins.” Dr. O’Donnell made these 
changes and also sacrificed his magnificent 
whiskers.
Next morning about 12 miles further on 
they were stopped by 20 armed horsemen. 
The riders knew Mr. Fonseca and seemed 
friendly. They said that Captain Cameron 
R.A., of the McDougall party with his wife, 
the daughter of Dr. Charles Tupper of the 
Canadian government, and an attendant 
had arrived at the barrier on the Sale River 
a day earlier, and when he demanded that 
they “remove that blasted fence” was 
turned back.
The Fonseca party spent the night in the 
church at St. Norbert, Manitoba. Next 
morning they were brought before the 
President of the self-styled government, 
John Bruce. His secretary, Louis Riel, was 
“a young man with a full head of hair 
inclined to be wavy, deep-set eyes, an un­
pleasant mouth, a nervous temperament, 
vacillating and exceedingly vain”. The sec­
retary gave them a pass to be handed to 
the guards at Fort Garry and they were 
allowed to proceed. They reached Fort 
Garry at 5:30 p.m., November 3 and the 
O’Donnells passed a comfortable night at 
the Fonseca home. Next day they took 
lodgings and became Red River citizens.
When news reached Ottawa that Mc­
Dougall had been denied entry, Col. J. S. 
Dennis was sent out to the Red River. He 
arranged that the goods and provisions of 
the Snow party be stored in a Schultz ware­
house near the corner of Main and Water 
Streets half a mile north of Fort Garry, 
which, by this time, had been occupied by 
the Metis. Dr. Schultz invited Dr. James 
Lynch of the Snow party, Dr. O’Donnell 
and a number of Canadians to meet at his 
house from which flew the red ensign with 
the word “Canada” on the fly. Dr. O’Don-
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Fig. 2.—Upper Fort Garry, 1870.
nell called this “the Schultz blunder” be­
cause he deemed it a provocative act. Riel 
and his Metis seized the warehouse and 
imprisoned 63 Canadians in Fort Garry 
(Fig. 2).°
Events moved quickly to a climax. 
Though O’Donnell and the others were 
held for 10 weeks, Schultz escaped after 
a few days, made his way to Lower Fort 
Garry, then to Duluth by dog team, and 
to Toronto. Meanwhile, a group from Por­
tage la Prairie under Major Boulton 
tramped to Kildonan to demand the release 
of the prisoners. Riel complied but cap­
tured some of the Portage group as they 
were returning home and threatened to 
shoot Major Boulton. On the solicitation 
of the Dominion Commissioner, Donald A. 
Smith, and prominent citizens, Riel spared 
Boulton’s life but substituted Thomas Scott, 
a member of the Snow party and an 
Orangeman. After a travesty of a court 
martial, Scott was shot just outside the 
walls of Fort Garry on March 4, 1870. The 
report of Mr. D. A. Smith to Ottawa and 
the wave of indignation that swept through 
Ontario forced the Canadian government 
to send a force of regulars and volunteers 
under Col. G. Wolseley to restore order. 
As Wolseley’s men approached Fort Garry 
on August 24, 1870, Riel and Lepine, the 
Metis leader who had presided over the 
court martial of Thomas Scott, hurriedly 
left the fort but remained in the Colony.
In 1873, as Justice of the Peace, Dr. 
O’Donnell signed a warrant for the arrest
of Riel and Lepine but the provincial gov­
ernment cancelled his commission. A few 
days later, as coroner, he was directed to 
hold an inquiry into the death of one 
Marchand. Dr. O’Donnell resigned his 
commission as coroner of Provencher 
County stating that it would be unbecom­
ing to act as an officer of a government 
that “was neither respected nor respect­
able”.
However, despite this breach, Dr. 
O’Donnell continued to serve the new 
province. Manitoba’s Bill of Rights pro­
vided for two legislative bodies. After the 
first election in the province in December
1870, Dr. O’Donnell was appointed a mem­
ber of the Upper House or Legislative 
Council and became Speaker until the abo­
lition of the Council in 1876.
Dr. O’Donnell took an active part in 
Manitoba affairs. He was named President 
of the Provincial Medical Board in May
1871, first President of the Provincial 
Board of Health in 1893, President of the 
attending staff of the Winnipeg General 
Hospital 1872-1882, and Senior Consulting 
Physician from 1882 until his death. When 
the University of Manitoba was established 
in 1877 he became a member of the Uni­
versity Council. Twenty years later when 
the British Medical Association met in 
Montreal, the first time outside the British 
Isles, Dr. O’Donnell presented a letter from 
the Hon. Thomas Green way, Premier of 
Manitoba, inviting the Association to meet 
in Winnipeg. He taught Sanitary Science
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in Manitoba Medical College and repre­
sented the province at The World Sanitary 
Conference held in Chicago in 1892 during 
the World’s Fair.
In keeping with the times he did not 
confine his practice to surgery. One biog­
rapher wrote of him thus: “as an accou­
cheur and stethoscopist he has few if any 
equals in Canada and he has a high repu­
tation as a surgeon”.
The Manitoba Free Press of March 18, 
1875 has this note: “The operation of lith­
otomy was successfully performed on a 
Winnipeg citizen, James Sinclair, by Dr. 
O’Donnell assisted by Doctors Bird, Codd 
and Baldwin; a stone was removed weigh­
ing 1% ozs.”6 (Dr. D. W. Penner, Patholo­
gist of the Winnipeg General Hospital, has 
calculated that the stone would measure 
approximately 3.5 cm. or IV2 inches in di­
ameter.7) Dr. O’Donnell had wisely chosen 
good assistants. Dr. Curtis J. Bird had 
taken his medical training at Guy’s Hos­
pital, London, Dr. Alfred Codd, a McGill 
graduate, had come as surgeon of 
the Ontario Rifles in the Wolseley 
expedition of 1870 and remained as 
surgeon to the troops at Fort Osborne, 
Winnipeg. He served in the 1885 Riel 
rebellion and was mentioned in despatches.
The best evidence of O’Donnell’s learning 
and character is the friendship he inspired 
in Alexander Hugh Ferguson. O’Donnell, 
always generous to young men, taught Fer­
guson the principles of surgery so thorough­
ly that years later Ferguson dedicated his 
magnum opus„ “The Technic of Modern 
Operations for Hernia”, to him. In return, 
O’Donnell inscribed in friendship his book 
of reminiscences, “Manitoba as I Knew It”, 
to Alexander Hugh Ferguson, Surgeon, Chi­
cago.8
Lest one conclude that O’Donnell was 
too good to be true it must be admitted
that he had his faults. These sprang, how­
ever, from an excess of sociability. His 
weakness was for fast horses. He owned a 
trotter, bred and raised by his Archbishop 
Tache of Saint Boniface, which won many 
races on American tracks. Moreover, he 
had a propensity to too-frequent bending 
of the elbow but recognizing his fault, so 
frequent in his day, he took the gold cure. 
He rarely sent out bills which greatly dis­
turbed the orderly mind of his son-in-law, 
Mr. H. T. Champion of the firm of Alloway 
and Champion, private bankers.
The writer who recalls Dr. O’Donnell 
lecturing in the old Medical College on 
Sanitary Science remembers him as a fine 
courteous gentleman. When he died at his 
home in Winnipeg on October 28, 1912, 
the Manitoba Free Press styled him, “the 
best-hearted of physicians”.
Acknowledgement must gratefully be made to 
Mrs. Sheila Stevens, great-granddaughter of Dr. 
O'Donnell who granted a personal interview and 
loaned biographical material; to Miss M. Morley, 
Librarian of the Manitoba Legislative Library for 
the loan of “Manitoba as I Knew It” , to the 
Manitoba Archives for reproduction of a photo­
graph of Dr. O’Donnell and to the Hudson s Bay 
Company’s librarian for a reproduction of Upper 
Fort Garry.
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O R I G I N A L  A R T I C L E S
THE MANAGEMENT OF ACUTE PANCREATITIS*!
ALAN G. THOMPSON, M.D., F.R.C.S.[C], F.A.C.S.t 
REA A. BROWN, M.D., M.Sc. and JOHN G. MOFFAT, M.D., F.R.C.S.fC],
Montreal, Que.
Thebe has always been considerable dis­
cussion about the proper management of 
the patient with acute pancreatitis. In the 
early part of this century the treatment of 
choice was surgical drainage of the in­
flamed gland. The results were poor and 
during the 1930’s there was a shift to more 
conservative, non-operative treatment. Re­
sults improved but still many patients died 
from acute hemorrhagic necrosis of the 
pancreas. In recent years the trend has been 
towards aggressive, supportive therapy 
with surgical intervention in selected cases. 
The present paper outlines experiences 
with such treatment on the surgical wards 
of The Montreal General Hospital.
There are many variables in acute pan­
creatitis, variables that relate principally to 
etiology and the severity of the disease. 
These two aspects of acute pancreatitis 
must be defined before treatment and the 
results of treatment can be discussed. In 
the present series of 153 patients, all dwell­
ing in eastern Canada, biliary tract disease 
with gallstones is the most common etio­
logical or predisposing factor (Table I).
TABLE I.—E tio lo g ic a l  F act o r s  in  153 P a t ie n t s  
W it h  A cute  P a n c r e a t it is
Number of
Etiology patients
Biliary tract disease...................................  83
Alcoholism...................................................  17
Unexplained................................................  53
This is at variance with other reported 
series from the southern United States1 and 
western Europe2 in which alcoholism is 
listed as the principal cause of acute pan-
"From the University Surgical Clinic, The Mont­
real General Hospital, Montreal, Que.
'('Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Ottawa, Out., January 1967.
JRoom 947, The Montreal General Hospital, Mont­
real 25, Que.
creatitis. It may be that the pathological 
changes in the pancreas that follow calcul­
ous biliary tract disease on the one hand, 
and alcoholism on the other, vary in their 
potential to produce pancreatitis and re­
quire different kinds of management. In 
this series, 55% of the patients were fe­
male. They ranged in age from 16 to 87 
years (Tables II and III).
TABLE II.— S e x  D is t r ib u t io n  in  153 P a t ie n t s  
W it h  A cute P a n c r e a t it is
Sex Number Percentage
Males.......... ...................  69 45
Females. . . . ............ 84 55
TABLE III. —Age D is t r ib u t io n  in  153 P a t ie n t s  
W ith  P a n c r e a t it is
Number of
Age patients
10-19. 
20 - 29.
30 - 39. 
40 - 49. 
50 - 59. 
60 - 69. 
70 - 79. 
80 - 89.
3
14
21
31
35
22
20
7
A ssessment of Patients W ith  Acute 
Pancreatitis
With respect to the severity of the dis­
ease, these patients were divided into two 
groups: those with “mild” pancreatitis, and 
those with “severe” pancreatitis (Table IV). 
The traditional pathological terms “edema­
tous” and “hemorrhagic necrotic” have been 
dropped because frequently they cannot 
be applied to a disease that is assessed in 
terms of clinical manifestations. The differ­
entiation into the mild and severe groups 
was based on direct observation in 66 pa­
tients who came to operation and 10 who 
came to autopsy, on the presence or ab­
sence of shock during the course of the
404 THE CANADIAN JOURNAL OF SURGERY Vol. 10
disease, on the degree of depression of the 
serum calcium, and on the early response 
to therapy. In general, the 93 patients with 
mild pancreatitis showed no evidence of 
shock, responded to therapy in 48 to 72 
hours with decreasing tachycardia and re­
lief of pain, had little if any depression of 
serum calcium levels, and had minimal 
radiological evidence of paralytic ileus and 
pleural effusion.
It is important to establish terms of ref­
erence that will fix the etiology and sever­
ity of the disease because mortality rates 
will differ with the severity of disease and 
probably among the various types of dis­
ease. In certain parts of France, for ex­
ample, where alcoholism is the principal 
cause of pancreatitis, the mortality rate is 
reported to be 22% 2 whereas in the pres­
ent series it is only 9.2% (Table IV).
TA BLE IV .— Cla ssific a t io n  and M o r ta lity  
R a te  o f  153 P a t ie n t s  W ith  A cu te  P a n c r e a t it is , 
1955 to 1966
Number of patients...............................................  153
Mild pancreatitis.......................................................  93
Severe pancreatitis....................................................  60
Mortality rate—9.2% (14 deaths)
At the time of admission to hospital it 
may be impossible to differentiate between 
the patient with mild disease who will re­
cover with minimal therapy, and the 
severely ill patient who will require con­
stant and aggressive treatment over many 
weeks. An elevated serum amylase fre­
quently indicates pancreatitis, but the de­
gree of elevation may bear little relation­
ship to the severity of disease; in fact, our 
highest values have been in cases of mild 
pancreatitis. Because of this difficulty, cer­
tain clinical and laboratory measurements 
should be made in all patients with pan­
creatitis in an attempt to monitor therapy 
(Table V). Repeated body temperature, 
blood pressure, and pulse recordings are 
essential. At the first sign of shock or im­
pending shock, a central venous catheter 
should be introduced to guide fluid replace­
ment. In the severely ill patient, daily 
serum calcium and blood sugar determina­
tions are necessary. Of great importance 
is the degree of depression of the serum 
calcium in the presence of a normal serum 
albumin—a low serum calcium (7 to 8
TABLE V.— I m portan t  P ro ced u r es  in  th e  
C ontrol o f  T r e a t m en t  o f  Acu te  P a n c rea titis
Measurement Frequency
Temperature....................................  Every 4 hours
Pulse..................................................
Blood pressure.................................  “ “
Hematocrit.......................................  Twice daily
Central venous pressure...............  Constant
Serum calcium................................. Daily
Blood sugar......................................
Radiological examinations
Chest
Abdomen
Intravenous cholangiogram
mg./lOO ml.) indicates a dangerous degree 
of necrotizing pancreatitis. Varying degrees 
of hyperglycemia are common and must be 
controlled with insulin. Repeated hemato­
crit determinations plus the central venous 
pressure recordings are as useful as blood 
volume determinations in estimating defi­
cits in the various compartments of the 
circulating blood. Certain radiological ex­
aminations are also helpful—the presence 
of distended loops of small bowel and 
pleural effusion at the time of admission 
indicate severe disease and a troublesome 
course ahead. We use intravenous cholan­
giography routinely in the early stages in 
an effort to determine whether gallstones 
are present and are a predisposing factor 
in the patient’s pancreatitis.3
T reataient o f  Pancreatitis
Most of the specific measures used in the 
treatment of a patient with pancreatitis are 
well known and accepted (Table VI). Gas-
TABLE V I.— M e a s u r e s  U sed  in  t h e  T r ea tm en t  
o f  A cu te  P a n c rea titis
Gastric suction 
Water and electrolytes 
Plasma and blood 
Analgesia 
Antibiotics 
Proteinase inhibitor 
Operation
trie suction is routinely employed at the 
time of admission to prevent abdominal 
distension and to block pancreatic stimula­
tion by the hydrochloric acid-secretin me­
chanism. The administration of anticholin­
ergic drugs, such as atropine, has been 
abandoned although these may be useful in
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mild pancreatitis. In the gland that is the 
seat of extensive necrosis, there is practic­
ally no secretion and the administration of 
atropine is not only useless but produces 
a tachycardia which may confuse the 
assessment of the sick patient.
Parenteral administration of water and 
electrolytes is essential to maintain ade­
quate hydration, electrolyte balance and an 
adequate urinary output. Two grams of 
calcium gluconate are added to the daily 
intravenous fluids and this amount may be 
increased to 4, 5, and 6 g. as the serum 
calcium level becomes progressively de­
pressed. In several of our patients who had 
extensive disease and required prolonged 
intravenous therapy, magnesium sulfate 
has also been necessary. Of vital impor­
tance is an appreciation of the massive loss 
of circulating plasma that can occur in the 
initial 48 to 72 hours of severe pancreatitis 
—a loss similar to that which occurs in the 
severely burned patient. There is exuda­
tion of plasma into the pancreas itself, into 
the retroperitoneal and retropleural tissues, 
and into the peritoneal cavity. An accurate 
estimate of this plasma loss cannot be made 
but it must amount to several litres. Thus, 
adequate replacement with plasma or serum 
albumin is essential to prevent, or treat, 
the resultant shock. As outlined above, this 
replacement can be monitored efficiently 
with repeated hematocrit and central 
venous pressure recordings. At the end of 
the first 48 to 72 hours of severe pancreat­
itis, it is not unusual to find that the high 
hematocrit, which the doctor has been 
combating, has dropped precipitously in­
dicating loss of red cell mass due to hemor­
rhage and hemolysis within the gland and 
in the retroperitoneal tissues. In the ex­
perimental animal at this stage, we have 
noted plasma hemoglobin levels of 2 and 
3 g./lOO ml. It is at this point that jaundice 
may first be noted. This jaundice is due, in 
part at least, to the accumulation of the 
products of hemoglobin breakdown as well 
as to common duct obstruction caused by 
swelling of the head of the pancreas. 
Whole blood is needed and should be given 
in sufficient quantities to maintain a hema­
tocrit of greater than 40% and a normal 
central venous pressure.
C ontrol of Pain
The pain in acute pancreatitis is severe 
and control of this pain may be difficult. 
Opiates, naturally occurring or synthetic, 
should be administered even though this 
may cause smooth muscle spasm and occlu­
sion of the ampulla of Vater. In the hemor­
rhagic, necrotic pancreas, this is of little 
consequence. On occasion, when the relief 
of pain obtained with opiates has been in­
adequate, we have used continuous epi­
dural analgesia for 48- to 96-hour periods. 
A polyethylene tube is introduced into the 
epidural space at the level of the second 
lumbar spine and left in place. Through 
this tube a local anesthetic agent is injected 
every four hours. These injections are alter­
nated with four-hourly doses of 75 mg. of 
meperidine in such a way that the patient 
receives some form of analgesia every two 
hours.
A ntibiotics
Antibiotics should be administered, es­
pecially in gallstone pancreatitis where in­
fected bile may have contributed to the 
inflammation. Secondary infection with ab­
scess formation due to invasion by coliform 
organisms is a potentially lethal complica­
tion and should be prevented if at all pos­
sible. A broad-spectrum antibiotic, such as 
one of the tetracyclines or ampicillin, may 
be used for this purpose.
T rasylol in  the M an ag em en t  of
Acute Pancreatitis
Whether a proteinase inhibitor, such as 
Trasylol,® is useful in clinical pancreatitis 
is difficult to determine. Trasylol is both a 
potent trypsin and kallikrein inactivator, 
and, in experimental pancreatitis at least, 
both of these substances are implicated— 
trypsin in the development of pancreatic 
necrosis, and kallikrein in the development 
of the attendant shock.4- 5 In our experience, 
Trasylol given prophylactically or early in 
the course of experimental pancreatitis has 
a beneficial effect.6 Pancreatitis induced in
“ Trasylol (Bayer 128) is a highly purified extract 
of beef lung. It contains 16 amino acids and has 
a molecular weight of 11-12,000. Supplied by 
F.B.A. Pharmaceuticals Ltd., Montreal, Que.
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TABLE VII. - M o r ta lity  R ate  s  in  P a n c r e a t it is  
P roduced  in  D ogs b y  t h e  I n traductal I n fu sio n  
o f  a S o lu tio n  o f  3 %  Ox g a l l  and T r y p s in
48-hour
Number mortality
o f W eight rate
dogs (kg.) (%)
Controls.....................  10 8.5 70
Trasylol...................... 10 8.0 0
dogs by the low-pressure, intraductal infu­
sion of bile salt-trypsin mixture caused a 
70% mortality in the control animals but 
when the animal was pretreated with Tra­
sylol the mortality fell to zero (Table VII). 
Unfortunately, these results and conclu­
sions may not apply to pancreatitis in man. 
There is no proof that trypsin and the 
vasoactive kinins play a role in this disease 
in man and, in addition, it is obviously im­
possible to administer Trasylol prophylac- 
tically in human disease. On the other 
hand, it is occasionally feasible to admin­
ister such therapy in the early hours of the 
disease, as in postoperative pancreatitis. In 
our own small experience, the results with 
Trasylol in this form of pancreatitis have 
been dramatic. Again, we have found that, 
when Trasylol is given during and after 
extensive filleting operations in chronic 
pancreatitis, the results have been most 
satisfactory.
As part of the management of the last 
60 patients with acute pancreatitis treated 
at The Montreal General Hospital from 
1962 to 1966, Trasylol was added to the 
therapy outlined above. We attempted to 
evaluate this agent by comparing the 
length of hospital stay and mortality rate 
in these 60 patients with those of an earlier 
group of 93 patients treated during the 
period from 1955 to 1961 (Table VIII). To 
our surprise, we found that the patients in 
the Trasylol-treated group stayed in hos­
pital longer than those in the earlier group
TABLE VIIT.— Av er a g e  H o spita l  S tay  and 
M o r ta lity  R a t f s  in  T wo G ro u ps of P a tien ts  
W ith  A c u te  P a n c r e a t it is . T r a sy l o l  was 
Ad m in ist e r e d  to  t h e  S econd G roup  of 60 P a tien ts
Average
hospital
Number o f stay Mortality
patients (days) ( % )
93 (1955-1961) 
60 (1962-1966)
2 1 .5  1 1 .8
2 4 .7  5 .0
—24 days compared to 21. On the other 
hand, the mortality rate of 11.8% in the 
93 patients fell to 5%  in the Trasylol 
group. At first glance, this 50% fall in mor­
tality would appear significant except that 
the overall management of patients with 
pancreatitis coming to our hospital has be­
come more aggressive and refined from 
year to year as our experience has grown. 
It is probable that Trasylol is only one of 
several important factors in the manage­
ment of acute pancreatitis. Without care­
ful monitoring of the patient and without 
adequate replacement of plasma, blood, 
and electrolytes, Trasylol would have little 
beneficial effect in the seriously ill patient.
O peration  in  A cute Pancreatitis
The place of operative intervention in 
the management of acute necrotizing pan­
creatitis has been, and still is, contentious. 
In this series, 66 of the 153 patients were 
operated upon during the acute course of 
the disease. Admittedly, some of these op­
erations were performed because of mis­
diagnosis—the patient was thought to have 
acute cholecystitis when he had acute pan­
creatitis. However, on the basis of our ob­
servations, we believe there is a place for 
operation during the acute stage. There 
are two principal indications for operation: 
first, failure to improve on conservative 
therapy in a patient in whom gallstones 
are thought to be the predisposing factor 
in the pancreatitis. In such a patient, drain­
age or decompression of the biliary tree by 
simple cholecystostomy or choledochostomy 
is a worthwhile procedure. It should be 
stressed that the common bile duct is not 
explored during this initial operation be­
cause of the danger of further damaging 
the already inflamed head of the pancreas. 
We have had no deaths following this 
simple procedure and in many patients a 
downhill course has been changed to one 
of recovery. Second, and of extreme im­
portance, is operative intervention when 
pancreatic abscess formation is suspected 
during the course of acute pancreatitis. 
Suspicion is aroused by a swinging tem­
perature, marked tachycardia, increasing 
toxicity, and palpable or radiological evi­
dence of an expanding intra-abdominal 
mass in the region of the pancreas. It is at
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this time that the difficult decision as to 
operation must be made. On the one hand, 
it is almost certainly harmful to manipulate 
and incise a swollen, hemorrhagic, partially 
necrotic pancreas, but one in which abscess 
formation due to secondary infection has 
not occurred. The disease frequently pro­
gresses and further hemorrhage and fistula 
formation may occur. On the other hand, as 
Altemeier and Alexander7 have shown, if 
an expanding pancreatic abscess is left un­
drained, increasing toxicity, coliform septi­
cemia, hemorrhage, shock, and death may 
follow.
In our experience this critical phase of 
the disease usually comes three to six 
weeks after the onset of symptoms and, 
whether or not the necrotic pancreas is 
drained, another three to six weeks will 
pass before death or definite recovery 
occurs. In the last 60 patients, seen between 
1962 and 1966, there were three deaths, all 
of which occurred from 6 to 12 weeks after 
onset of the disease. This finding should be 
contrasted with the average hospital stay 
of nine days in the 11 patients who died of 
pancreatitis between the years 1955 and 
1961.
Conclusions
From our experience with these 153 pa­
tients with acute pancreatitis, it is evident 
that the management of necrotizing pan­
creatitis still presents many problems. The 
mortality rate has been reduced but pa­
tients are still lost who should survive. The 
administration of the proteinase inhibitor, 
Trasylol, in the last 60 patients in this 
series was associated with improved re­
sults in terms of lowered mortality. We 
believe it is a useful adjunct to the therapy 
of this disease. Given early in the course of 
the disease, Trasylol can produce spectacu­
lar improvement. Given three to four days 
after onset when pancreatic necrosis is al­
ready present, it is of doubtful value. We 
believe that there is a specific place for 
operative intervention in severe and com­
plicated pancreatitis. The correct timing of 
this intervention is still a major therapeu­
tic problem.
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Resum e
Une experience toujours plus riche de la pan­
creatite experimentale et clinique a entraine cer­
tains changements dans le traitement de la patho- 
logie clinique. L’auteur souligne ici le traitement 
employe au Montreal General Hospital.
Depuis 10 ans, nous avons traite 153 cas de 
pancreatite aigue. La mortality s’est etablie a 9.2% 
(14 deces). Ceci constitue une enorme ameliora­
tion sur les resultats obtenus parmi un groupe de 
53 malades traites de 1947 a 1953 et dont la mor­
talite etait de 19.3%. >
Actuellement, figurent dans le traitement l’em- 
ploi de solutes de remplissage vasculaire, de sang 
total, d’analgesie adequate qui peut parfois im- 
poser l’anesthesie epidurale continue. 1’aspiration 
gastrique, l’administration d’eau et d’electrolytes, 
des antibiotiques, l’emploi du Trasylol, inhibiteur 
de proteinase et, parfois, traitement chirurgicale 
precoce (66 malades). La surveillance de la pres- 
sion veineuse centrale peut constituer une aide pre- 
cieuse dans le traitement du malade gravement 
atteint.
Le Trasylol a ete administre aux derniers 60 
malades et. parmi ce groupe, la mortalite est 
tombee a 5% (trois deces). On ne peut cependant 
attribuer cette baisse de la mortalite a ce seid 
medicament; le traitement global de la pancreatite 
est devenu plus energique et plus intensif durant 
les trois ou quatre dernieres annees. II n’est pas 
douteux que le Trasvlol est utile au cours des 
premieres phases de la pancreatite aigue, mais sa 
valeur est douteuse une fois que sont survenues 
l’hemorragie et la necrose.
Durant les deux ou trois dernieres annees. aucun 
de nos malades n’est decede au debut de la ma- 
ladie. Les deces sont tons survenus dans les 6 a 
12 semaines apres le debut des complications, 
comme les abces du pancreas et l’hemorragie gas- 
tro-intestinale.
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PRIMARY ACUTE A N D  SUBACUTE LOCALIZED OSTEOM YELITIS AND  
OSTEOCHONDRITIS IN CHILDREN
D. E. ROBERTSON, M.B., F.
T he course of osteomyelitis may vary from 
an overwhelming septicemia, in which the 
bone lesion is an incidental finding, to a 
static or slowly progressive local condition 
in bone manifested as a Brodie’s abscess. 
Fortunately, the first situation is rare. Of 
course, some septic infections in bone may
.C.S.(Edin. ),* Saskatoon, Sask.
escape medical attention and undergo spon­
taneous cure. Some of the factors that in­
fluence the course of this disease are the 
age and general condition of the patient, 
the type and virulence of the organism, 
and whether or not antibiotics have been 
administered. Much has been written about
TABLE J.— C l i n i c a l  F e a t u r e s
Case
number Sex
Age
in
years
History of 
preceding 
injury
Duration of 
symptoms 
when 
first seen Site
Bacteriological
culture
of tissue removed 
at operation
Clinical
course*
1 F 4 Twisting
strain
4 weeks Posterior body of talus No growth Subacute
2 F 4 Fall at 
play
8 “ Lower anterior tibial 
epiphysis
No growth Subacute
3 F 8 T wisting 
strain
9 “ Medial aspect of talus No growth Subacute
4 M 9 Fall on 
to knee
4 “ Lower femoral epiphysis, 
lateral condyle
Streptococcus
pyogenes
Acute
5 F 5 Fall on 
to hands
3 “ Lower ulnar epiphysis No growth Subacute
6 M 3 None 3 “ Plantar aspect of 
calcaneum
No growth Subacute
7 F 9 None 12  “ Lower fibular epiphysis No growth Subacute
8 F 3 Doubtful 2  “ Lower femoral epiphysis, 
lateral condyle
No growth Subacute
9 F 4 Twisting
strain
0 “ Lower posterior tibial 
epiphysis
Staphylococcus
aureus
Acute
10 F 2 None 2 “ Plantar aspect of 
calcaneum
No growth Subacute
11 M 6 None 8 “ Plantar aspect of 
calcaneum
No growth Subacute
12 F 8 None 4 days Lower fibular epiphysis Staphylococcus
aureus
Acute
13 F 8 None 8 weeks Epiphysis of terminal 
phalanx, right ring finger
No growth Subacute
14 M 14 Fall 8 “ Ala of ilium Staphylococcus Subacute
aureus
*Acute means that the temperature was above 100° F., sedimentation rate above 20 mm. in one hour 
and WBC above 10,000/c. mm.
Subacute means that the temperature was less than 100° F., sedimentation rate below 20 mm. in one 
hour, and WBC less than 10,000/o.mm.
“ Reprint address: 674 Saskatchewan Crescent
East, Saskatoon, Sask.
acute and chronic osteomyelitis, and the 
clinical features of the disease are well rec­
ognized.
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The purpose of the present communica­
tion is to describe 14 children with acute 
and subacute bone and cartilage infections, 
lesions that, to my knowledge, have never 
been previously described and have some 
features in common. Apart from one pa­
tient (Case 12), these infections started 
insidiously with little general reaction al­
though with quite marked local reaction. 
None had been given antibiotic therapy 
before operation. These cases are note­
worthy because of their unusual sites, the 
predilection in some for cartilage destruc­
tion (both epiphyseal and articular), the 
fact that they all were, and remained, lo­
calized, and all responded well after surgi­
cal exploration and curettage combined 
with antibiotic therapy.
The children in this group make up 
roughly 20% of all the patients with acute 
and subacute hematogenous osteomyelitis 
seen by one surgeon in a seven-year period.
C lin ic a l  F eatures
The essential features of these 14 chil­
dren are shown in Table I. In only three 
(Cases 4, 9 and 12) was the temperature 
elevated above 100° F. and the erythro­
cyte sedimentation rate above 20 mm. in 
one hour—these have been classified as 
“acute”. The ages of these children varied 
from 2 to 14 years. There were 4 boys 
and 10 girls. One (Case 5) had a history 
of septic skin “spots” some days before the 
onset of symptoms. All presented with local 
pain, swelling and tenderness at the site 
of the lesion, and limitation of movement 
at the neighbouring joint.
In one-half of the children, there was a 
definite history of trauma immediately be­
fore the onset of symptoms. In each, the 
investigations included blood culture, sedi­
mentation rate, hemoglobin, white blood 
count (W BC), differential count, antistrep- 
tolysin-O titre, Mantoux skin test, serum 
calcium and phosphorus determinations, 
urinalysis, radiographs of the lesion and 
the chest. None of these children had a 
positive blood culture or a positive Man­
toux test. More significant perhaps is the 
fact that in only 4 out of 14 children was a 
positive bacteriological culture obtained 
from the tissue removed at operation de­
spite the absence of antibiotic therapy. In
three, a coagulase-positive Staphylococcus 
aureus was cultured and, in two of the 
three (Cases 9 and 12), the clinical course 
was categorized as “acute” because of 
marked general reaction with temperature 
greater than 100° F., high sedimentation 
rate, elevated leukocyte count and marked 
local reaction with tenderness and swell­
ing. In the other acute case (Case 4), 
Streptococcus pyogenes was cultured from 
the lesion in the child’s knee. Again, there 
was marked local and general reaction. 
The shorter the duration of symptoms be­
fore treatment, the more acute the clinical 
course, except in Case 10 in which the 
signs and symptoms were mild even 
though there was a two-week history of 
pain in the heel. All children were operated 
upon to establish the diagnosis and to pro­
vide definitive treatment.
H istology
The contents of the abscess cavities in 
bone were sent for histological and bac­
teriological examination, including culture. 
On microscopic examination, the appear­
ances were similar. Typically, there were 
fragments of moderately cellular, vascular, 
fibrous tissue heavily or patchily infiltrated 
with eosinophils, lymphocytes, plasma cells 
and histiocytes. Fragments of necrotic bone 
with islands of osteoid were scattered
Fig. 1.—Articular cartilage partially destroyed 
by inflammation (Case 1). (Original magnification 
x 200)
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throughout the tissue in an irregular 
fashion. In some of the specimens, degen­
erating cartilage cells were seen. In all, a 
firm diagnosis of subacute or chronic osteo­
myelitis was made and in no case was an 
alternative diagnosis submitted. Figure 1 
shows articular cartilage being destroyed 
by an inflammatory process.
Radiology
The most interesting features of this 
group were the unusual sites of the lesions 
and the fact that, in some, articular and 
epiphyseal cartilage was destroyed. In 
three cases, the inferior surface of the cal- 
caneum was attacked (Fig. 2 ); in two, the 
lower tibial epiphysis (Fig. 3a); in two, 
the lateral, lower femoral epiphysis (Fig. 
4 ); in two, the body of the talus (Fig. 5a); 
and, in two, the lower fibular epiphysis 
(Fig. 6). The remaining three infections 
affected the ilium, terminal phalanx of a 
finger, and lower ulna (Fig. 7); in the Fig. 2.—Lesion of the inferior surface of the calcaneum (Case 11).
Fig. 3.—(a) Lesion transgressing epiphyseal line of the tibia, (b) Minimal residual change six 
years later (Case 2).
Jl>
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Fig. 4.—Lesion with small central nidus in the lower lateral femoral epiphysis (Case 4).
latter two, the epiphysis was partially de­
stroyed. Thus, in 9 out of 14 cases, the
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foot and ankle were involved and, in 10 
out of 14, epiphyseal or articular cartilage 
was involved.
The radiologists’ descriptions of the 
lesions were, also, fairly uniform. Typically, j
a localized destructive lesion of bone was j
described with accompanying joint effu- j
sion (where applicable) and surrounding t
sclerosis suggesting a localized inflammatory 
lesion. Soft-tissue swelling overlying the 
lesion was apparent in the initial films. In | 
some cases, the lesion crossed the epiphy­
seal line. In the two lesions involving the j
lateral femoral condyle, a central bone j
density surrounded by bone destruction 
suggested the formation of a sequestrum.
The alternative radiological diagnoses en­
tertained before operation, but thought un­
likely, were tuberculous osteomyelitis, 
eosinophilic granuloma, osteoid osteoma, 
osteochondritis dissecans, benign chondro- j
blastoma, enchondroma and cyst, all of 
which were excluded after the histological 
examination, negative Mantoux tests, and 
the preoperative and postoperative clinical j
course. Tomograms proved useful in some j
cases, e.g. for showing the sequestrum in j
Case 8 more clearly. j
4
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Fig. 6.—Lesion in the lower flbular epiphvsis 
(Case 7).
Treatment
Within three days of admission to hos­
pital, and after completion of investiga­
tions, surgical exploration and curettage 
of the lesion were carried out. In only one 
patient (Case 4) was pus obtained by in­
cision into the articular cartilage of the 
lateral femoral condyle. An opening was 
made through a trapdoor of articular car­
tilage into a relatively large, subchondral, 
intraepiphyseal abscess. In the remainder, 
the gross specimen was soft necrotic ma­
terial. The cavity was curetted and in­
sufflated with antibiotic powder (Polybac- 
trin) before primary closure of the wound. 
All wounds healed by primary intention. 
Subsequently, in the lower limb lesions, 
the patients were not allowed to resume 
weight bearing for about eight weeks post- 
operatively. All were given a six-week 
course of antibiotic therapy (penicillin plus 
a broad-spectrum antibiotic) after opera­
tion. The dosage varied with the age and 
weight of the child.
These children have now been followed 
up for an average of four years, the short­
est follow-up being nine months and the 
longest six years and six months. There has 
been very little residual deformity or dys­
function (Figs. 3b and 5b), apart from 
Cases 5 and 13 where deformity of the 
lower end of the ulna and of the terminal 
phalanx of the ring finger was due to dis­
turbance of epiphyseal growth but, even
Fig. 7.—Lesion in the lower ulna (Case 13).
in these children, there was no great func­
tional disability.
Conclusions
Primary localized subacute osteomyelitis 
and osteochondritis in children seem to 
form a definite but not sharply defined 
group. In some children this disease pre­
sented acutely, as illustrated in this paper.
The sites of the lesion are more varied 
than hitherto thought, and articular and 
epiphyseal cartilage may be attacked and 
destroyed. In three children, the lesion 
was on the plantar surface of the calcan- 
eum.
In 10 out of 14 cases no organisms were 
cultured.
These lesions respond well to operation 
combined with antibiotic therapy.
My thanks are due to Drs. W. H. Kirkaldy- 
Willis and T. G. Monks for their help and critic­
ism, and also to my radiologist and pathologist 
colleagues.
Resume
Les 14 enfants presences dans cet article souf- 
fraient de lesions qui n’ont pas ete encore men- 
tionnees et qui se presentaient comme une de­
struction localisee de l’os et du cartilage (tant 
epiphysaire qu’articulaire). Chez trois d’entre eux,
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revolution a ete aigue et chez les 11 enfants 
restants, subaigue, connne en temoignaient une 
temperature subfebrile (moins de 100° F.), une 
vitesse de sedimentation erythrocytaire de moins 
de 200 mg. en une heure et une formule blanche 
inferieure a 10,000/c.mm.
Chez trois enfants, on a cultive du staphylo- 
coque a coagulase positive dans le tissu excise 
lors de Foperation, chez tin autre, du streptocoque
pyogene et chez les autres, on n’a obtenu aucune 
pousse. Un essai de diagnostic a pu etre pose en 
se basant sur les donnees cliniques et radiologiques 
et a ete confirme par l ’examen histologique. Tous 
ces enfants sont devenus asymptomatiques et ont 
retrouve leur fonction virtuellement integrale par 
Foperation, completee par Fantibiotherapie. La 
periode moyenne de catanmese est maintenant de 
plus de quatre ans.
WHAT ARE THE INDICATIONS FOR 
MITRAL VALVE REPLACEMENT?
The author has attempted to define the in­
dications for mitral valve replacement by an­
alyzing the results in a group of 402 patients 
who had primary mitral valve operations, with­
out use of a prosthesis, between 1952 and the 
end of 1960. Most of these patients had a 
valvotomy performed by knife-and-finger frac­
ture. Some subsequently underwent second 
and third operations for restenosis. The ma­
jority of surviving patients were re-evaluated 
during the past year using, for the most part, 
a subjective method of assessing the patients 
status.
The author believes that indications for 
valve replacement need to be more clearly 
defined because the morbidity with prosthetic 
valves, especially thromboembolic complica­
tions, remains formidable.
Three groups were studied—those with in­
competent mitral valves before operation, those 
with incompetence after valvotomy, and those 
with calcification of the valve. In many of the 
patients there was a combination of these con­
ditions.
There was a steady deterioration in the 
postoperative results as the grade of mitral in­
competence before operation increased. This 
was noted regardless of calcification within the 
valve. With severe incompetence, 75% of pa­
tients who survived the operation died later.
In patients in whom incompetence was cre­
ated at valvotomy, the results compared fa­
vourably with those in patients who had no 
incompetence, either before or after operation. 
In fact the restenosis rate was lower when 
minimal incompetence was created at the time 
of operation. Surprisingly, even when severe 
incompetence was produced, there was no op­
erative mortality, and the postoperative results 
were much better than when severe incom­
petence was present before operation.
In patients with heavy calcification, whether 
incompetence was present or not, finger-and-
knife valvotomy gave poor results. However, 
these figures improved when a transventricu- 
lar dilator was used. The author thus recom­
mends valvotomy by transventricular dilator 
rather than valve replacement in the presence 
of calcification. Only when severe valvu­
lar incompetence is present before the opera­
tion in addition to calcification is valve replace­
ment indicated.
Severe incompetence is the only absolute 
indication for placement of a prosthetic valve, 
or at least some form of repair other than 
valvotomy. In view of the severe calcification, 
slight to moderate incompetence even if asso­
ciated with severe calcification, or tears of the 
valve at the time of operation, should not ne- 
cessar iy be considered as indications for a 
prosthesis.—Belcher, J. R.: What are the indi­
cations for mitral valve replacement? Brit. 
Med. J., 2: 1486, 1966.
AN UNUSUAL LATE COMPLICATION 
OF PULMONARY ARTERY BANDING 
Congestive heart failure develops in 10 to 
15% of infants born with a ventricular septal 
defect, and proves refractory to medical man­
agement in a significant number. Circumfer­
ential banding of the main pulmonary artery 
has been widely used as a palliative proced­
ure.
This report deals with the apparently suc­
cessful band'ng procedure in an infant, after 
which a thrombus developed in the main pul­
monary artery beneath the cotton band, 22 
months after operation, resulting in the death 
of the infant. Postmortem examination re­
vealed marked tissue reaction beneath the cot­
ton band, with a large thrombus formation in 
the lumen of the pulmonary artery with almost 
total occlusion. For this reason, the author has 
changed from cotton bands to non-reactive 
Teflon bands.—Osborn, J. R. et al.\ An unusual 
late complication of pulmonary artery band­
ing, Circulation, 34: 61, 1966.
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VENOUS STASIS IN THE LITHOTOMY TRENDELENBURG POSITION'
A. D. McLACHLIN, M.D., M.Sc., D.Phil.(Oxon), M .S.(Tor.), F.R.C.S.[Eng. & C], 
F.A.C.S., W . K. STAVRAKY, M.D., F.R.C.S.[C] and 
J. P. SWEENEY, M.D., F.R.C.S.fC], London, Out.
A bout one-third of the postoperative deaths 
in operations for cancer of the colon and 
rectum are due to pulmonary embolism. 
Bell, Swinton and Hurxthal1 reported 51 
deaths in 901 patients who had operations 
for cancer of the colon or rectum. Eighteen 
of these deaths were attributed to pulmon­
ary embolism. Three of the 10 deaths in 
Hughes’ series2 of 227 synchronous com­
bined excisions of the rectum for carcino­
ma were due to pulmonary embolism.
Local injury, abnormal blood coagulabil­
ity, and venous stasis, Virchow’s3 suggested 
factors in initiating thrombosis in human 
lower-extremity veins, may all be impli­
cated in thromboembolism following oper­
ations for cancer of the colon or rectum. 
Our belief that venous stasis is an impor­
tant factor led us to study the lithotomy 
Trendelenburg position popularized by 
Lloyd-Davies4 in resection of the rectum 
and lower pelvic colon.
Venous stasis in the legs was measured 
in the positions illustrated in Figs. 1 and 
2 in patients who required intravenous
Fig. 1.—The lithotomy Trendelenburg position 
employing Lloyd-Davies stirrups and a standard 
operating-room table. The legs are extended to 15° 
above the horizontal.
"From the Department of Surgery, University of 
Western Ontario Faculty of Medicine, London 
Ont.
zontal.
pyelography. The patients selected were 
free from disease of the peripheral arteries 
and veins, and from pelvic or abdominal 
obstruction to blood flow (Table I).
After a 2-c.c. initial dose, 25 c.c. of 50% 
sodium diatrizoate (Hypaque) was injected 
in 15 seconds into a dorsal vein of the foot 
and directed into the deep veins of the leg
TABLE I.— Stasis  in  N o r m a l  H u m an  L o w e r - 
E x t r e m it y  V eins
Number Average Clearance of 
of age leg veins
Position cases (years) (minutes)
Horizontal
Supine.................
15° elevation
25 62
(20-93)
27.0
Foot table..........
Body horizontal 
15° elevation
12 42
(17-94)
4.8
at hips.................  12
I ithotomy Trendelenburg 
Legs 15° below
50
(20-81)
9.5
horizontal...........
Legs 15° above
12 54
(29-70)
14.4
horizontal........... 12
(20-78)
5.5
The retention of dye in leg veins is shown in a 
variety of positions as compared to the supine hori­
zontal position. All end points were read from radio­
graphs by one member of the Department of 
Radiology.
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by a tourniquet at the ankle. Radiographs 
of the leg were made immediately after 
completion of the injection and then at the 
end of 1, 2, 3, 4, 5, 7% and 10 minutes, 
and thereafter every five minutes until all 
the dye disappeared. The end point was 
taken as the last radiograph in which dye 
could be seen.
Earlier studies5'7 had established clear­
ance times in normal human lower-extrem­
ity veins in the supine horizontal position, 
with the foot of the x-ray table elevated 
15°, and with the body horizontal and 15° 
elevation of the lower extremities. Rapid 
venous drainage of the legs was obtained 
in the lithotomy Trendelenburg position 
with the legs elevated 15° above the hori­
zontal. There was increased venous stasis 
and a probable greater danger of thrombo­
embolism if the legs were flexed 15° below 
horizontal.
Su m m a r y
Venous stasis in the legs has been 
studied in the lithotomy Trendelenburg 
position in normal human subjects during 
intravenous pyelography.
The lithotomy Trendelenburg position, 
with the legs elevated 15° above the hori­
zontal, reduced venous stasis in the legs 
and could be a factor in lessening the inci­
dence of thromboembolism in resection of 
the rectum and lower pelvic colon.
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R e su m e
On a etudie la stase veineuse des jambes chez 
des sujets normaux en position dorsosacree-Tren- 
delenburg pendant une pyelographie intravei- 
neuse. On avait injecte dans une veine dorsale du 
pied 25 c.c. d’une solution a 50% de diatrizoate 
sodique (Hypaque) et dirige cette solution vers 
les veines profondes de la jambe au moyen d’un 
tourniquet place a la cheville. Des radiographies 
en serie de la jambe ont permis de mesurer Ie 
temps necessaire pour que la substance de con- 
traste disparaisse de la jambe.
La position dorsosacree-Trendelenburg. les 
jambes etant surelevees de 15° au-dessus de l’hori- 
zontale, reduit la stase veineuse dans les jambes 
et serait susceptible de diminuer la frequence du 
thrombo-embolisme chez des patients devant subir 
une resection du rectum et du sigmoide.
MALIGNANT EXTRADURAL SPINAL 
CORD TUMOURS
Forty-one patients who had a malignant tu- 
ically. All patients had myelographic evidence 
of spinal cord dysfunction were managed med­
ically. All patients had myelographic evidence 
of obstruction or partial obstruction of the 
cervical thoracic regions. All were treated with 
a combination of chemotherapy and radiation 
therapy.
The criterion for successful treatment was 
the ability of the patient to walk in the im­
mediate post-therapy period of two to four 
weeks. In 14 patients medical treatment was 
successful; eight of these had lymphomas. 
Seven of the 14 patients had repeat myelo­
grams following completion of therapy; all had 
normal or greatly improved myelograms.
The most important criterion in the prog­
nosis of spinal cord compression seems to be 
the histologic appearance of the tumour. The 
authors believe that patients with lymphomas 
do better than any other group of patients 
with extradural malignant disease. Tumours 
that are radiosensitive will also improve with 
medical management.
The authors had no success with patients 
who had lung or kidney metastases. They be­
lieve that many reports of patients who had 
surgical plus medical management should be 
carefully evaluated to determine whether some 
of the improvement might have been due to 
medical treatment alone and not to surgical 
treatment.-Mones, R. J., Dozier, D. and Ber- 
rett, A.: Analysis of medical treatment of ma­
lignant extradural spinal cord tumors, Cancer, 
19: 1842, 1966.
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A REVIEW OF SOLITARY PULMONARY NODULES AT THE MONTREAL
GENERAL HOSPITAL”
J. N. HENRY, D.D.S., M.D., H. J. SCOTT, M.D., F.R.C.S.[C],
E. A. MacNAUGHTON, M.D., F.R.C.S.[C] and 
D. W. MacEWAN, M.D., F.R.C.P.[C], Montreal, Que.
A t  The Montreal General Hospital, Mont­
real, Quebec, 67 patients with a solitary 
pulmonary nodule (“coin lesion”) were 
studied to determine the proper manage­
ment of this lesion.
Using the medical records for the period 
1955 through 1964, we reviewed the charts 
and radiographs of each patient with a di­
agnosis of solitary pulmonary nodule in 
whom the lesion had been excised. In each 
case, the diagnosis had been confirmed by 
pathological examination.
This paper presents the results of our 
inquiry which was focused on the follow­
ing points: the age and sex incidence of 
this lesion, the presenting symptoms, the 
average size of the nodule and its most 
common site of occurrence, the diagnostic 
value of preoperative studies, the signifi­
cance of calcification on the radiograph, 
and the length of preoperative follow-up. 
In addition, we wished to determine the 
morbidity and mortality of the patients in 
whom the solitary pulmonary nodule was 
excised.
M aterials and M ethods
Our criteria for the diagnosis of a soli­
tary pulmonary nodule varies slightly from 
the criteria used by Davis, Peabody and 
Katz.1 We adopted the following guide­
lines: The lesion must appear solitary, cir­
cumscribed and have smooth margins on 
the chest film (Fig. 1). It must be round, 
ovoid and may have faint lobulations. It 
must be 6 cm. or less in diameter. There 
must be no significant hilar, mediastinal, 
diaphragmatic or pleural involvement on 
the radiograph.
As noted above, in the records of the 
period from 1955 through 1964, we found 
67 patients with lesions that met these 
requirements.
All patients with coin lesions in this
"From the Department of Surgery, The Montreal 
General Hospital, Montreal, Que.
series were subjected to a thoracotomy. At 
gross examination, we determined whether 
the lesion was as localized as it appeared 
to be in the chest film. If so, it was re­
moved by wedge resection. In the last few 
patients in this series, such resection was 
greatly facilitated by the use of the Russian 
model UKL stapler.” If the lesions were 
larger than could be successfully removed 
by wedge resection, a wedge biopsy of the 
lesion was obtained. The resected specimen
Fig. 1.—A solitary pulmonary nodule which, on 
histological examination, proved to be an adeno­
carcinoma.
"Obtained from the Moscow Research Institute 
for Experimental Surgical Apparatuses and In­
struments.
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was examined by a pathologist who did 
rapid frozen sections, except in two in­
stances. Part of the specimen was submitted 
for bacteriological studies. On the strength 
of the pathological diagnosis from the 
frozen section, a more extensive resection 
was done or the chest was closed.
Results
In this series, the average age of patients 
with solitary pulmonary nodules was 52 
years (range 18 to 73 years); of those with 
malignant lesions, 59 years (range 44 to 
73 years); and of those with benign lesions, 
50 years (range 18 to 69 years). Fifty-five 
per cent of the patients with solitary pul­
monary nodules were men and 45% were 
women.
Eighteen (27%) of the solitary pulmon­
ary nodules were malignant, most of these 
were bronchogenic carcinoma. Three of 
these lesions were metastatic, one from a 
primary in the maxillary antrum and two 
from the colon. Seventy-three per cent of 
the lesions were benign. Table I shows the
TABLE I.— A ge D is t r ib u t io n  of M a l ig n a n t  
P u lm o n a r y  N odules
A g e
(years)
M a lig n a n t
neoplasm s
Total num ber o f  
patients in  the 
age group
P ercentage  
cancer in  
each age  
grou p
18-29 0 2 0
30-39 0 6 0
40-49 2 14 14
50-59 7 19 36
60-69 7 22 32
70-79 2 2 100
age distribution of the malignant pulmon­
ary nodules.
Granulomatous lesions constituted 56% 
of the total solitary pulmonary nodules; 
19% were due to tuberculosis, 15% to 
histoplasmosis, and 16.6% were non-spe­
cific granulomas, which could not be 
attributed to tuberculosis, histoplasmosis 
or other specific causes on the pathological 
and microbiological findings. Miscellane­
ous lesions included three hamartomas, 
three pulmonary cysts, two pulmonary in­
farctions and one of each of the following: 
a yeast granuloma, a rheumatoid granul­
oma, an anthracotic lymph node, a leiomy­
oma and a localized area of pulmonary 
fibrosis.
The diagnosis of solitary pulmonary nod­
ule was made most frequently on routine 
radiologic examination of the chest (48%). 
Fourteen per cent of these patients had 
the chief complaint of cough, 9%  had 
chest pain, and 6%  had hemoptysis.
The various preoperative studies were 
of no practical value in establishing the 
specific diagnosis of solitary pulmonary 
nodule. All bronchoscopies and scalene 
node biopsies were negative. Bronchial 
washings and sputum examinations were 
positive for tumour cells in only one pa­
tient. The frequency of positive skin tests 
was the same in the patients with benign 
and malignant lesions. There was no abso­
lute correlation between the final patho­
logical diagnosis of the granulomatous 
lesions and the various skin tests. Most of 
these patients had had no previous radio- 
logic examinations and, in some, previous 
radiographs were no longer available. One 
patient was followed for 14 months with 
serial chest films, which showed no in­
crease in the size of the nodule. At opera­
tion, the nodule was an adenocarcinoma.
Of 67 patients with solitary pulmonary 
nodules, five had pulmonary calcification 
on the chest roentgenogram. Three of those 
with calcification had tuberculosis, one had 
histoplasmosis and one had adenocarcino­
ma.
The average diameter of the solitary 
pulmonary nodules in this series was 1.9 
cm. when they were first visualized on the 
radiograph. The average diameter of the 
benign lesions was 1.6 cm. (range 0.6 to 
4 cm.), and of the malignant lesions 2.5 
cm. (range 0.6 to 5 cm.).
In this series, 35 patients underwent 
lobectomy; 28% of these procedures were 
for malignant tumours. Of these 35, three 
required resection of two lobes. W edge or 
segmental resections were done on 27 pa­
tients, three for malignant lesions. Frozen 
sections were not done in two of these 
patients because it was believed, after 
gross examination, that the lesions were 
granulomas. However, upon final patholog­
ical examination, these lesions were found 
to be small carcinomas. In the third pa­
tient, examination of a frozen section at 
operation suggested that the lesion was a 
granuloma. However, on paraffin sections.
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the lesion contained carcinoma as well as 
granulomatous elements. The first two pa­
tients were not operated upon a second 
time because the lesion was small, the local 
resection had been wide, the degree of 
anaplasia was low and there was no evi­
dence of extension to other parts of the 
lung. The third patient refused a second 
operation. These three patients are alive 
and free of disease. The length of the fol­
low-up in these three patients is 2 years, 
3%, and 414 years. The diameters of the 
nodules were 1.3, 1.7, and 1.7 cm.
Pneumonectomies were performed on 
five patients, four for malignant neoplasms 
and one for a non-specific granuloma which 
was thought to be a neoplasm; this last 
patient had received preoperative irradia­
tion. One of the four patients in whom a 
pneumonectomy was done for carcinoma, 
died in the early postoperative period, and 
another died 18 months later with diffuse 
carcinomatosis. The other two are alive and 
well six years postoperatively.
Of the 12 patients in whom lobectomy 
was done because of a malignant pulmon­
ary nodule, four died of metastatic disease, 
5 to 22 months after operation. The re­
maining eight are alive and free of disease 
214 to 12 years later.
The interval between the discovery of 
the pulmonary nodule on radiologic exam­
ination and the establishment of the patho­
logical diagnosis at operation, ranged from 
7 to 912 days. The average delay in the 
malignant lesions was 66 days (range 7 to 
418 days). Delay in treatment because there 
was no apparent change in radiographs 
may have influenced the survival of two 
of the five patients with carcinoma who 
died of metastases. Both of these patients 
were followed for five months before opera­
tion. Each had a pneumonectomy and both 
died of carcinomatosis. One patient died 
at six months, the other at 18 months after 
operation.
Non-fatal postoperative complications in­
cluded wound infections (two patients), 
empyema (one), and septicemia (one).
The overall mortality in these 67 patients 
with follow-up to January 1965 was 12%. 
This figure includes those patients who 
ultimately died of carcinoma. During the 
10 years under review, there were three
postoperative deaths (4.5%)—here defined 
as any death within three weeks of opera­
tion.
One patient died of coronary thrombosis 
on the eleventh postoperative day follow­
ing pneumonectomy for bronchiolar carci­
noma in both lobes. At autopsy, a throm­
bus was obstructing the anterior descend­
ing coronary artery and there was marked 
stenosis of the right coronary artery.
The other two patients who died post­
operatively were being observed closely 
because of unexplained pyrexia; we sus­
pected pulmonary infection but were mis­
led. In one, a blood culture taken only 
when endotoxic shock became manifest on 
the ninth postoperative day, grew E. coli 
and, despite antibiotics, steroids and other 
supportive measures, he died within 18 
hours. The other patient had unexplained 
fever for 19 days and at autopsy E. coli 
and Staphylococcus pyogenes were cul­
tured from his blood. Early and frequently 
repeated blood cultures in patients with 
unexplained postoperative fever may lead 
to the detection of gram-negative septi­
cemia at an earlier stage.
D iscussion
From the age and sex of the patients 
with solitary pulmonary nodules in The 
Montreal General Hospital over the 10- 
year period covered in this study, it will 
be seen that patients with granulomatous 
lesions are younger than those with malig­
nant pulmonary nodules. The age span, 
however, is an important consideration. 
The youngest patient with a malignant nod­
ule reported in the literature was 28 
years.2 In our series, the percentage of 
malignant nodules increased from 36% in 
the sixth decade to 100% in the eighth 
decade. Malignant pulmonary nodules 
occurred more commonly in persons 40 
years of age and above; in this age group, 
early operation should be recommended. 
In contrast, Steele2 described 15 out of 153 
men aged 30 to 39 who had proved ma­
lignant pulmonary nodules.
With respect to presenting symptoms 
and their frequency, 48% of these solitary 
pulmonary nodules were discovered on 
routine chest films. The importance of ob­
taining previous chest films should be em-
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phasized. However, in one of our patients, 
serial films showed no increase in the size 
of the nodule over a 14-month period; at 
thoracotomy, the lesion was a carcinoma.
The average size of the nodules in this 
series was 1.9 cm. The malignant nodules 
were larger than the granulomatous and 
other benign lesions in most instances. The 
range is important, however. There were 
malignant and benign lesions with diame­
ters as small as 0.6 cm. Size is only helpful 
if the lesion is large; then the likelihood 
of malignancy is greater.
In this series, the right upper lobe was 
the most common site of the solitary pul­
monary nodule.
Calcification on the radiograph may not 
help in diagnosis because, in this series, 
lesions due to tuberculosis, histoplasmosis 
and adenocarcinoma have all shown cen­
tral calcification. Davis, Peabody and Katz,1 
Fink3 and Good4, 5 believe that calcifica­
tion indicates a benign lesion, although 
they concede that those lesions which con­
tain eccentric flecks of calcium may be neo­
plastic. Sharp and Kinsella,6 Storey, Grant 
and Rothmann7 and Tuttle, Barrett and 
Hertzler8 do not agree that calcium is a 
sign of a benign lesion and have described 
malignant nodules showing calcification on 
chest radiograph.
Other preoperative studies were of little 
value in differentiating benign from malig­
nant pulmonary nodules.
Operations for carcinoma of the lung 
varied from wedge resection to pneumon­
ectomy. In some patients, delay before 
operation determined the extent of the pro­
cedure and influenced the eventual out­
come. The type of tumour and its degree 
of anaplasia, as seen on frozen section, also 
influenced the choice of operation. In most 
cases, granulomatous pulmonary nodules 
can be removed adequately by wedge and 
segmental resection. Any neoplastic pul­
monary nodule that does not extend beyond 
the lobe of origin should be removed by a 
lobectomy. Pneumonectomy should be re­
served for those cases where the disease 
has extended beyond the lobe of origin 
into other lobes or into the hilar area.
The early postoperative mortality was 
4.5%. Diligent search for and early detec­
tion of postoperative complications and en­
ergetic treatment of such complications 
will keep the postoperative mortality to a 
minimum. The long-term survival of these 
patients depends upon early recognition of 
the lesion on chest films done at regular 
intervals on individuals over the age of 40, 
and prompt removal of the solitary pul­
monary nodule so discovered.
Delay in obtaining pathological diagno­
sis of the solitary pulmonary nodule should 
not be tolerated. Of the five patients who 
died with malignant lesions, two may have 
died because of delay in operation.
Any person in reasonable physical condi­
tion over the age of 40 years, regardless of 
sex, who has a solitary pulmonary nodule, 
seen for the first time on radiologic exami­
nation, should be hospitalized, and without 
being subjected to the investigations men­
tioned above, should be operated upon 
within a few days to establish an accurate 
diagnosis.
S u m m a r y
The data on 67 patients with a soli­
tary pulmonary nodule, excised and patho­
logically diagnosed in The Montreal Gen­
eral Hospital, have been reviewed. The 
methods and management of patients with 
this lesion are discussed. A plea is made 
for early recognition of the solitary pul­
monary nodule by frequent radiographs of 
the chest on patients above the age of 40 
years. Such recognition should be followed 
without delay by a thoracotomy to estab­
lish the pathological diagnosis and by ap­
propriate resection.
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R esum e
L’auteur a compile des renseignements cli- 
niques concernant 67 malades chez lesquels a ete 
pose un diagnostic de nodules pulmonaires soli­
taires durant une periode de 10 ans au Montreal 
General Hospital. L’age des malades s’echelon- 
nait de 18 a 73 ans. On comptait 55% d’hommes 
et 45% de femmes. Vingt-sept pour cent des 
nodules avaient un caractere malin, la majorite 
etant des cas de cancer bronchogene. Dans la
plupart des cas (48%), le diagnostic avait ete porte 
au cours d’un examen radiologique de routine: 
14% des malades toussaient, 9% se plaignaient de 
douleur thoracique et 6% presentaient de The- 
moptysie. Pour parvenir au diagnostic, ni la biop- 
sie du ganglion scalene, ni lexamen broncho- 
scopique, ni les cutireactions n’ont eu de valeur. 
Chez 27 malades. on a precede a une resection 
segmentaire. Une lobectomie a ete pratiquee chez 
35 malades et la pneumonectomie chez cinq 
autres.
Les malades qui ont ete suivis de 1955 a 1965 
ont presente une mortalite globale de 12%. La 
mortalite postoperatoire precoce a ete de 4.5%.
On souligne la necessite de deceler la maladie 
le plus t6t possible par de frequents examens 
radiologiques chez les malades de plus de 40 ans, 
puis d’operer sans delai de facon a etablir un 
diagnostic pathologique precis.
BREAST CANCER IN FAM ILIES
The author analyzed the data collected by 
Sister P. M. Siddins for the New South Wales 
State Cancer Council between 1962 and 1964 
in New South Wales, Australia. Information 
was obtained from 5042 relatives of 99 breast 
cancer patients and 4753 relatives of 99 con­
trols of a similar age. These relatives were 
those, not the total, for whom a medical his­
tory was available. Evidence of death from 
cancer was confirmed by information from 
death certificates and hospital records. The 
study was confined to persons whose families 
had been residents for three generations, to 
insure that control and patient groups were 
racially homogeneous.
The author concluded from his study that no 
significant differences exist between cancer 
and control groups for the incidence of either 
all cancers or breast cancers, when compared 
by the total years lived for all age groups or 
the total number of relatives. A significant in­
crease (P <  0.05) was found for total cancer 
incidence, but not breast cancer, among fe­
male relatives of patients as compared with 
female relatives of controls. This incidence 
also exists for all cancers in paternal aunts of 
patients compared to the incidence on paternal 
aunts of controls. By far the highest incidence 
of breast cancer among relatives of patients 
occurred in maternal aunts.
Follow-up of cancer probands in this sur­
vey has indicated that patients who had radical 
excision alone did better than those who had 
radical excision plus supplementary treatment 
such as radiotherapy or chemotherapy, and 
this conclusion is based on the number of 
deaths, taking into consideration the stage of
the disease and the age of the patient at the 
time of original diagnosis.—Chorlton, S. H.: 
Breast cancer in families, N ew South W ales 
State Cancer Council, 7: pub. 13, 1966.
TREATMENT OF OPERABLE BREAST 
CANCER
The author reviewed 1733 patients with 
breast cancer seen between 1954 and 1965.
Based on this study he advocates radical 
mastectomy as the operation of choice, regard­
less of the location of the tumour in all stage 
I and II breast cancers. The five-year survival 
rate was 70.2% for stage I disease, 54.4% for 
stage II, 14% for stage III and 1.3% for stage 
IV disease, with an average overall survival 
rate of 35.5%.
Dependent edema is a serious clinical sign 
associated with bad prognosis and indicates 
complete inoperability, even a palliative simple 
mastectomy, since any surgical treatment is 
followed by the rapid recurrence of a nodule. 
Tumour size over 5 cm. and deep fixation are 
also signs of inoperability. Radiation therapy 
to the internal mammary chain is routinely 
advocated in all patients after operation. Treat­
ment to the axillary and supraclavicular regions 
is advised only when the axillary lymph nodes 
have tumour present.
Prophylactic oophorectomy is not advocated 
and should be used as a palliative procedure 
in patients with advanced tumours. Similarly, 
cytotoxic treatment is not advocated in the clin­
ically operable patients but is reserved along 
with hormone therapy for locally advanced or 
d-'stant spread of the disease.—Helman, P.: 
Treatment of operable breast cancer S. Afr 
J. Surg., 4: 187, 1966.
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A CHEMOTHERAPEUTIC APPROACH TO ADVANCED TESTICULAR
CARCINOMA0
JOHN K. WYATT, M.D., F.R.C.S.[C], F.A.C.S. and LLOYD N. McANINCH, M.D., 
F.R.C.S.[C], F.A.C.S., London, Ont.
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T he precise role of chemotherapy in the 
treatment of cancer is still undefined. Al­
though our general experience with chemo­
therapy in the management of advanced 
neoplasm has been disappointing, we have 
continued to use methotrexate— N -(p [(  [2, 
4-diamino-6-pteridinyl] -methyl) methyl-
amino] benzoyl) glutamic acid—in selected 
patients with advanced embryonal carci­
noma of the testicle (Fig. 1). Methotrexate 
has remained the most popular of the anti- 
folic acid antimetabolites. The therapeutic 
effect of methotrexate is produced through 
interference with the synthesis of desoxy­
ribonucleic acid (DNA) in the tumour-cell 
nucleus, preventing the reduction of folic 
acid to folinic acid (citrovorum factor).1- 2 
We published an earlier paper on this sub­
ject in 19613 and have since added three 
cases to our original series. Because 4
o
II
HOOC---- CH-----NH—  C
Fig. 1.—Methotrexate, N-(p-[([2, 4-diamino-6- 
pteridinyl]-methyl) methylamino] benzoyl) glu­
tamic acid.
of the 10 patients have now survived over 
five years, a reappraisal of the subject is 
worth while.
M aterial and Results
We have treated and followed 10 pa­
tients with advanced embryonal carcinoma
T A B L E  I.— D a t a  o n  10 M e n  W it h  A d v a n c e d  E m b r y o n a l  C a r c in o m a  of th e  
T esticle  T r e a t e d  W it h  M e t h o t r e x a t e
r Patient
Age
(years)
Urinary
chorionic
gonadotropin
Pathological
diagnosis
Daily dose 
of
methotrexate
\ihg-)
Duration
of
treatment Result
Survival
time
B.B. 20 Not done Embryonal
carbinoma
5 6 days Alive 8 years
t *
A.M. 30 Not done Embryonal 
carcinoma and 
seminoma
5 5 months Dead 9 months
k D.R. 38 Elevated Embryonal 
carcinoma and 
choriocarcinoma
2.5 6 years Alive 6 years
f J.E. 34 Not done Embryonal
carcinoma
2.5 6 months Dead 6 months
1 r* 
4 ■*
G.L. 56 Elevated Embryonal 
carcinoma and 
choriocarcinoma
5 1 month Dead 1 month
k .
D.G. 27 Not done Embryonal
carcinoma
5 3 months Dead 3 months
> >
J.C. 29 Not done Embryonal
carcinoma
2.5 2 months Dead 2 months
W.B. 26 Normal Embryonal
carcinoma
2.5 3 years Alive 6 years
B.Z. 25 N ormal Embryonal
carcinoma
2.5 6 months Alive 5 years
U 'A G.K. 26 Elevated Embryonal 
carcinoma, 
choriocarcinoma 
and seminoma
5 2 months Dead 2 months
“From the Department of Surgery, Division of 
Urology, University of Western Ontario Medical 
School, London, Ont.
of the testicle since 1958. The age, precise 
pathological diagnosis, treatment schedule, 
and ultimate result with survival time will
<1
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Fig. 2a Fig. 2b
Fig. 2.—(a) Chest radiograph showing pulmonary metastasis in the right hemithorax. (b) Chest 
radiograph one month after therapy. Metastases are no longer visible (Case 2).
be found in Table I. Four of them had an 
excellent response to chemotherapy and 
have been well, with no evidence of tu­
mour for over five years. Six other patients 
had no benefit from treatment. Brief pres­
entations o f the four patients who were 
treated successfully are as follows:
C ase Reports
Case 1.—B.B., a 20-year-old man, under­
went retroperitoneal node dissection in May 
1958, 10 days after a right orchidectomy had
revealed embryonal carcinoma. All lymph 
nodes were reported to be negative and, since 
his chest appeared clinically and radiologically 
free of disease, he was given therapy to the 
retroperitoneal area with a cobalt-60 beam. 
Four months later he appeared with supra­
clavicular, axillary and inguinal nodes, an epi­
gastric mass, and multiple subcutaneous nod­
ules. On biopsy, the bone marrow was negative 
for tumour cells. Biopsy of a subcutaneous 
nodule revealed embryonal carcinoma. He 
was then given methotrexate, 5 mg. daily, but 
after six days, therapy was discontinued be-
October 1967 TESTICULAR CARCINOMA
423
cause of severe drug toxicity. The subcutane­
ous nodules and enlarged lymph nodes rapidly 
disappeared. The patient steadily improved 
over the following year even though he re­
ceived no chemotherapy other than the ini­
tial six days. He has remained clinically and 
radiologically free of disease for the past eight 
years.
Case 2.—W .B., a 26-year-old man, had an 
orchidectomy and subsequent retroperitoneal 
node dissection in July 1959 for embryonal 
carcinoma of the left testicle. All lymph nodes 
removed were reported to be negative for tu­
mour and his chest film appeared normal. He 
was discharged after cobalt-60 therapy. With­
in six months he had developed a large inguin­
al mass which, on biopsy, was metastatic 
embryonal carcinoma. His Aschheim-Zondek 
test was negative. He received a course of 
cobalt-60 therapy to the left groin area. Ap­
proximately one year after diagnosis, June 
1960, pulmonary metastases appeared (Fig. 2). 
He was given methotrexate, 5 mg. daily, for 
five days, then maintained on 2.5 mg. daily. 
Within one month, his chest lesions had cleared 
radiologically. He has remained clinically free 
of disease for over six years, the last three 
years without chemotherapy.
Case 3 .-D .R ., a 38-year-old Flight-Sergeant 
in the Royal Canadian Air Force, had a semi­
noma of the left testicle removed in June 1958. 
At this time, he was given nitrogen mustard, 
and cobalt-60 therapy that was directed to the 
retroperitoneal area. He was well until No­
vember 1959, when his remaining testicle be­
came enlarged and firm. Orchidectomy re­
vealed an embryonal carcinoma with chorio- 
carcinomatous change. He was given a further 
course of nitrogen mustard therapy and, one 
month later, started on 2.5 mg. methotrexate 
because his Friedman test was still positive. 
Within three months his Friedman test became 
negative. On one occasion, methotrexate was 
discontinued for a three-month period during 
which his Friedman test became positive but 
quickly reverted to negative on restarting the 
methotrexate. He has remained on methotrex­
ate, 2.5 mg. daily, for the past six years and 
shows no demonstrable evidence of disease. 
He is also receiving subcutaneous testosterone 
pellet implants at six-month intervals.
Case 4.— B.Z., a 25-year-old man, was ad­
mitted in April 1961 for investigation of a 
large “cannon-ball” metastasis found in his 
right upper lung field on a routine chest sur­
vey film (Fig. 3). He denied any testicular 
symptoms but on examination had a firm,
Fig. 3.—Solitary metastasis is seen in the right 
hemithorax on routine chest film (Case 4).
heavy left testicle. Orchidectomy revealed em­
bryonal carcinoma. His Friedman test was 
negative. In May 1961 he was started on 
methotrexate, 2.5 mg. daily. He was readmitted 
in July 1961 with a chest film that showed 
definite decrease in the size of the lung lesion 
(Fig. 4). A right upper lobectomy was per­
formed and the lesion identified as embryonal 
carcinoma. He was given methotrexate, 2.5 
mg. daily, for an additional four months, bring­
ing his total chemotherapy time to six months. 
He remains free of demonstrable malignant 
disease over five years after discontinuing 
chemotherapy (Fig. 5).
The remaining six patients were treated 
to the point of toxicity without benefit. 
With the exception of one patient, all those 
who had no benefit were treated until they 
died; in the exception (A.M.), severe toxi­
city forced the withdrawal of chemother­
apy. In these six patients, the mean sur­
vival time after chemotherapy was brief— 
a matter of four months. In a recent sta­
tistical review based on the collective ex­
periences of the Ontario Cancer Foundation 
Clinic, the mean survival after the initial 
chemotherapy for embryonal carcinoma of 
the testicle with chest metastases was six 
months.’*
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Fig- 4.—Marked decrease in size after two 
months of treatment with methotrexate (Case 4).
D iscussion
Although Li et al.5 7 at the National Can­
cer Institute originated the methotrexate 
treatment of female choriocarcinoma, they 
had little success in treating testicular 
choriocarcinoma or embryonal carcinoma. 
They advocated triple drug therapy em­
ploying chlorambucil and actinomycin D, 
in addition to methotrexate. We have pre­
ferred a single chemotherapeutic agent 
rather than triple therapy in order that its 
specific effect might be better assessed. In 
addition, the combined chemotherapy un­
questionably increases drug toxicity.
Methotrexate may be given orally as a 
2.5 mg. tablet or parenterally as a powder 
in vials containing methotrexate sodium 
equivalent to 5 mg. of methotrexate. In our 
series, the oral route was used throughout.
-
f
Fig. 5.—Postoperative chest film—no evidence of
disease (Case 4).
The absorption from the gastrointestinal 
tract is rapid, and good serum levels are 
achieved within 30 minutes. Eighty-five 
per cent of the drug is excreted by the 
kidney within 12 hours and the total 
amount is excreted within 24 hours. Im­
paired renal function is a definite contra­
indication to methotrexate therapy. If ther­
apy is attempted under these conditions, 
the dose should be decreased and the pa­
tient observed closely for early evidence 
of toxicity. Methotrexate is undeniably tox­
ic and must be employed with caution and 
under close supervision. We have found it 
dangerous to attempt to follow any rigid 
dosage schedule. One patient became very 
toxic after taking 5 mg. daily for six days. 
A second patient took 2.5 mg. daily for six 
months, while another was maintained on 
this dosage for three years without ill 
effect. The patient with choriocarcinoma- 
tous change (D.R.) has been on a constant 
dosage of 2.5 mg. daily for the past six 
years.
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The common toxic effects are buccal ul­
ceration, skin rash, alopecia, diarrhea, and 
bone marrow depression.8 Each patient 
was treated until toxicity was produced. 
All had buccal ulceration and leukopenia. 
In one patient, after only six days of ther­
apy, the leukocyte count fell to 600/c.mm. 
and, as a result, he nearly died. For this 
reason, initiation of therapy requires daily 
observation in hospital and leukocyte 
counts at least twice weekly.
The toxicity can usually be well con­
trolled. In our series, no deaths were di­
rectly attributable to chemotherapy. The 
toxic effects are treated by stopping the 
drug, giving fresh, whole blood transfu­
sions, and by the use of the specific anti­
dote—leucovorin (citrovorum factor). This 
must be given within four hours of the last 
dose of methotrexate in order to be fully 
effective. In our patient who almost died 
from toxic effects, a 3-mg. ampule of leuco­
vorin was given daily for seven days.
The annual survival rates show that most 
of the deaths due to testicular cancer 
occurred in the first two years after treat­
ment. Beyond this time, mortality was 
little, if at all, higher than that to be ex­
pected in the general population.4
In any discussion of cancer therapy, es­
pecially in instances of amazing results in 
patients with advanced disease, the possi­
bility of spontaneous regression of the tu­
mour must be considered. In our series, 
the high incidence (40%) of excellent re­
gression tends to rule out spontaneous 
regression. Most reported cases of spon­
taneous regression of tumour occur slow­
ly over a long period of time, usually 
measured in years. In this series, two of the 
patients with successful results showed 
complete regression within three months, 
while the other two were radiologically 
and clinically free of disease within a year 
of initiating the chemotherapy. Finally, 
spontaneous regression of secondary tu­
mour always occurs following the removal 
of a primary tumour in the presence of 
established secondary tumour. In this 
series, the secondary tumour became clin­
ically apparent months after the primary 
had been removed and then rapidly re­
gressed after chemotherapy. We feel that 
the therapeutic results obtained in our
series were not due to spontaneous regres­
sion of tumour, but were a direct result of 
the antimetabolic effect of methotrexate.
After carefully comparing the four pa­
tients with excellent results with the six 
in whom treatment failed, we were unable 
to discover any particular feature that 
would indicate the patient most likely to 
show a favourable chemotherapeutic re­
sponse. As a result, we believe that any 
patient with advanced embryonal carcino­
ma of the testis, who is well enough to 
tolerate the anticipated toxicity of chemo­
therapy, should be given methotrexate. 
Maximum toxicity is usually encountered 
in four to seven days while, in most cases, 
clinical improvement will be apparent 
within one to three months. It should also 
be stressed that supportive measures, such 
as maintenance of adequate nutrition, vita­
min supplement, analgesia, and whole 
blood transfusions, are extremely impor­
tant in the overall management of these 
patients.
Summary
The antimetabolite—methotrexate—pro­
duced a spectacular regression of tumour 
in four patients with advanced embryonal 
carcinoma of the testicle. These patients 
have now lived more than five years from 
the time of the initial chemotherapy. In 
six other patients, no beneficial effect was 
obtained and their mean survival time was 
four months.
Methotrexate is very toxic and such ther­
apy should only be initiated in hospital 
where the patient can be closely observed. 
In this series, there were no deaths due 
to chemotherapy toxicity.
From the results obtained in these pa­
tients, we believe that certain embryonal 
carcinomas of the testicle are unusually sen­
sitive to methotrexate. At the present time, 
because there is no way of knowing which 
patient will show a favourable chemo­
therapeutic response, we believe that 
methotrexate therapy should be offered to 
all patients with advanced embryonal car­
cinoma of the testicle if, clinically, they 
can tolerate the inevitable toxicity.
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Resume
Dix malades souffrant de seminome testicu- 
laire avance ont ete traites au moyen de l’anti- 
metabolite: methotrexate. Quatre malades ont
reagi de fagon excellente et sont dans un excel­
lent etat clinique, sans signe de tumeur plus de cinq 
ans apres le debut du traitement. Six autres ma­
lades n’ont aucunement beneficie du traitement et 
leur survie moyenne n’a pas depasse quatre mois.
Le traitement au methotrexate doit etre porte 
jusqu’a la limite de la toxicite. Les auteurs de- 
crivent cette toxicite et exposent leurs vues sur 
le traitement.
Des resultats que nous avons obtenus chez ce 
groupe de malades, nous croyons pouvoir conclure 
que certains seminomes du testicule sont excep- 
tionnellements sensibles au methotrexate. Actuelle- 
ment, comme on ne dispose d’aucun moyen de 
prevoir quel malade reagira favorablement a cet 
agent chimiotherapique, nous estimons qu’il faut 
1’essayer chez tout malade souffrant de seminome 
testiculaire avanc6, a condition que son etat ge­
neral soit suffisamment bon pour qu’il puisse 
supporter l’inevitable toxicite du medicament.
INTRADUCT PAPILLOMA OF BREAST
Intraduct papilloma of the breast is uncom­
mon, being seen in only 1 of every 27 breast 
specimens examined. The present study was 
undertaken to analyze the surgical approach 
to intraduct papilloma in a teaching hospital 
to determine if the histologic findings justified 
the treatment, and to deduce, if possible, a 
practical formula on which to base surgical 
treatment.
During the 12 years from 1953 to 1964, 69 
female patients treated surgically in the West­
ern Infirmary, Glasgow, Scotland for nipple 
discharge or breast lump were found to have 
intraduct papilloma. There was a complaint of 
spontaneous nipple discharge in 44 patients 
(62%) and a mass was palpable in 52 pa­
tients (73.4%).
Seventy-one operations were done on these 
patients. Mastectomy was done in 29, local 
resection of a breast lump or a sector of the 
breast in 41, and biopsy o f extruded material 
from the nipple in one patient who refused 
operation. Of the patients having mastectomy, 
eight were operated upon primarily for cancer 
while 21 had mastectomy for papilloma. In 
only two instances did there appear to be a 
relationship between the cancer and the papil­
loma.
The author believes that mastectomy should 
never be performed lightly, that papilloma is
seldom, if ever, a premalignant condition, and 
that many breasts will be sacrificed unless 
every attempt is made to reach an accurate 
diagnosis before considering surgical treat­
ment.—Forrest, H.: Intraduct papilloma of the 
breast, Brit. J. Surg., 53: 1028, 1966.
UNCOMMON PRESENTATIONS OF 
BREAST CANCER
The author reviewed 410 patients with 
breast carcinoma seen at the Royal Melbourne 
Hospital, Melbourne, Australia.
Those with unusual presentations of breast 
cancer were 18 patients with pseudolipoma 
(4.4%). Breast cancer is frequently concealed 
by a pseudolipoma which refers to a formation, 
by a small slowly-growing carcinoma, of a lump 
with all the clinical features of a subcutaneous 
lipoma. The fatty swelling is easily palpable, 
but the cancer itself is concealed beneath or 
in the centre of the mass of fat and is usually 
impalpable or felt as a vague underlying indur­
ation.
True lipoma of the breast is rare. Therefore, 
immediate appropriate surgical treatment is 
advised when the clinical sign of pseudolipoma 
is present so as not to delay the treatment of 
early breast cancer.—Ackland, T. H.: Uncom­
mon presentations of breast cancer, with spe­
cial reference to pseudolipoma, Med. J. Aust., 
2: 1090, 1966.
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DISPLACED EPIPHYSEAL FRACTURES OF THE PROXIMAL HUMERUS
R. L. FRASER, M.D., F.R.C.S.[C].S R. A. HALIBURTON, M.D., M.S., F.A.C.S. and 
J. R. BARBER, M.D., M.S., F.I.C.S., F.A.C.S., Windsor, Ont.
Fractures involving the epiphyseal plate 
of the proximal humerus may occur at any 
time from birth to closure of the plate at 
approximately 18 years of age. In the 
authors’ experience, the injury occurs most 
frequently between the ages of 10 and 16 
years. The fracture usually traverses the 
lateral part of the epiphyseal plate and ex­
tends into the metaphysis medially. Separa­
tion of the epiphysis frequently occurs and 
the shaft fragment angulates laterally (Fig. 
1) or anteriorly (Fig. 2) at the fracture site,
Fig. L —Anteroposterior (AP) radiograph show­
ing the typical lateral angulation at the fracture 
site.
producing an adduction or extension de­
formity, or a combination of the two. Cor­
rection of the deformity is not always easy 
because soft tissue may be interposed 
which may prevent closed reduction (Fig. 
3). This paper will review the literature 
briefly and describe the treatment of 10 
patients with displaced epiphyseal frac­
tures of the proximal humerus.
Fig. 2.—Axillary view of a shoulder showing the 
typical anterior displacement at the fracture site.
Fig. 3.—AP view with shoulder abducted show­
ing an irreducible fracture secondary to soft-tissue 
interposition.
Review of L iterature
“ Reprint address: 402 Medical Arts Building, 
Windsor, Ont.
Smith1 described 43 patients treated at 
the Presbyterian Medical Center in New
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York from 1929 to 1953. Nine of these pa­
tients had required open reduction. In 
three of them the biceps tendon was inter­
posed between the fractured fragments, 
while periosteum or muscle was interposed 
in the others. Internal fixation with a screw 
was used in six patients. Fixation failed 
after operation in four patients. Smith con­
cluded that open reduction of displaced 
epiphyseal fractures was difficult and un­
reliable. Because, regardless of the treat­
ment, the result was usually good, he 
recommended a laissez-faire approach to 
the treatment of these fractures. In a series 
of 46 patients treated at the same institu­
tion over a subsequent 10-year period, Neer 
and Horwitz2 did no open reductions. They 
emphasized that the fracture site under­
went a remarkable remodelling because of 
its proximity to the epiphyseal plate, which 
contributes 80% of the total growth of the 
humerus. They also concluded that open 
reduction is rarely, if ever, justified. Ait- 
ken3 agreed but pointed out that closed 
reduction should be attempted because in­
jury to the epiphysis may interrupt growth 
and result in permanent residual deform­
ity. Blount4 mentions open reduction only 
to condemn it. Watson-Jones® believes that 
failure of closed reduction may be due to 
soft-tissue interposition and. in such cases, 
open reduction and screw fixation may be 
necessary.
T h e  Patien ts
The patients were from 11 to 16 years 
of age with an average of 13.9 years 
(Table I). There were eight boys and two 
girls. The injuries were on the left in eight 
and on the right in two. A fall from a 
height, usually a tree or fence, was re­
sponsible for eight injuries while two were
TABJ.E I .— T e n  P a tie n ts  W ith  D isplaced  
E p ip h y se a l  F ractures  o f  th e  P r o x im a l  
H um erus
Age (years)...............................................  11-16
_ Average 13.9
Sex
Males.......................................................  8
Females. . . 2
Side
I ‘‘6 ......................................................  8
Right.......................................................  2
Mechanism
Rail............................................................  8
Sports (football)...................................  2
T A B L E  I I .— M eth od  o f  T r e a t m e n t  in  
10 P a t ie n t s  W ith  D isplaced  E piph yse a l  
F r a c t u r e s  o f  th e  P r o x im a l  H u m eru s
Number
Treatment of patients
Abduction spica............................................. 4
Hanging arm cast.........................................  2
Skeletal traction...........................................  1
Open reduction.............................................  3
athletic injuries. They all presented with 
a similar deformity (Figs. 1 and 2). There 
were no associated injuries.
T reatm ent
Four methods of treatment were used 
(Table II). In four, closed reduction under 
anesthesia was done by abducting and flex­
ing the arm, followed by fixation in a spica 
cast (Fig. 4). Reduction was checked by 
radiographs in two planes before the cast 
was applied. One patient had closed reduc­
tion under anesthesia and the position was 
maintained by olecranon traction in abduc­
tion. The fracture was manipulated under 
anesthesia and a hanging cast applied in 
two, both girls. Open reduction was done 
in three patients in whom closed reduction 
was not satisfactory (Fig. 3). All three were 
boys, two aged 13 and one 15. The lesion 
was the same in all three; the periosteal 
cuff over the upper lateral metaphysis was 
interposed between the ends of the frac­
ture. The fracture was reduced by remov-
Fig. 4.—AP view showing the result of closed 
reduction and shoulder-spica fixation.
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Fig. 5.—AP view showing open reduction and 
single-screw fixation.
ing the periosteal cuff and levering the 
shaft into abduction with a periosteal ele­
vator. Reduction was maintained in one 
patient by olecranon traction, and single­
screw fixation was used in the other two 
(Fig. 5).
Fig. 7.—AP radiograph following internal fixa­
tion. There is no residual deformity. Note that the 
screw has grown away from the epiphyseal line.
Fig. 6.—AP view showing residual deformity 
after treatment in a hanging cast.
R esu lt s
The patients treated by closed reduction 
and spica cast all had good functional re­
sults and little or no residual deformity. 
The patient treated by closed reduction 
and olecranon traction also had a good re­
sult. A 14-year-old girl treated by a hang­
ing cast has considerable residual deform­
ity (Fig. 6) but a good functional result;
Fig. 8.—AP view showing mild residual deform­
ity following internal fixation with screw.
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the gross appearance of the shoulder is 
good. The other patient treated by a hang­
ing cast has mild, residual, radiologic de­
formity but no clinical deformity and the 
shoulder is functioning normally. The three 
treated by open reduction all had good 
functional results. The screw crossed the 
epiphyseal plate in both patients in whom 
this method was used. The epiphysis grew 
away from the screw in both; one has no 
residual deformity (Fig. 7), and the other 
has a mild deformity (Fig. 8). The deform­
ity may have been caused by the screw or 
it may have resulted from the original in­
jury to the epiphyseal plate.
S u m m a r y  and C onclusions
Displaced epiphyseal fractures of the 
proximal humerus are fairly common in 
adolescents. The injury is more common in 
boys and is usually caused by a fall from 
a height. The deformity is typically one 
of adduction and/or extension. Mild de­
formity can be managed by a hanging 
cast. Marked deformity should be treated 
by closed reduction under anesthesia and, 
if successful, a spica cast should be ap­
plied to maintain reduction. When closed 
reduction is not successful, olecranon trac­
tion in abduction should be considered. 
Open reduction should never be done in 
girls because any benefit will be more than 
offset by the resultant scar. Open reduction 
may occasionally be indicated in boys aged 
15 to 18 years with a marked deformity in
whom closed reduction is not satisfactory. 
The results are usually good irrespective 
of the method of treatment.
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R e su m e
Les fractures epiphysaires deplacees de l’hu- 
merus proximal sont assez frequentes chez l'adole- 
scent. La lesion est plus frequente chez les gar- 
tons: elle est generalement causee par une chute 
d’une certaine hauteur. La difformite a l’aspect 
caracteristique d’une adduction et d’une extension 
ou de l’un des deux. Quand elle est benigne, ij 
est possible de la traiter par un “hangine cast”. 
Les grosses difformites devront etre traitees par 
reduction fermee sous anesthesie et. si l’opera- 
tion reussit, on la completera par application d’un 
platre en spica destine a maintenir la reduction. 
Quand la reduction fermee ne reussit pas, il faudra 
envisager la traction de l’olecrane en abduction. 
On evitera toujours de pratiquer le reduction 
ouverte chez les filles, parce que ses avantages 
eventuels ssraient plus qu’annules par la presence 
anesthetique de la cicatrice operatoire. La reduc­
tion ouverte pourra parfois etre tentee chez des 
adolescents de 15 a 18 ans dont la difformite est 
considerable et chez lesquels la reduction fermee 
n’a nas reussi. En tout cas, les resultats sont bons, 
quelle que soit la methode choisie.
P R E O P E R A T IV E  X-RAY TH ERA PY AS 
AN A D JU N C T TO RA D ICA L N ECK 
D ISSEC TIO N
The administration of low dosage preopera­
tive radiation to patients undergoing radical 
neck dissection for cancer reduces the inci­
dence of cervical recurrence. There are no 
demonstrable adverse effects on the operative 
procedure, the incidence of postoperative com­
plications, or the duration of postoperative hos­
pitalization.
The incidence of cervical recurrence follow­
ing radical neck dissection for cancer of the 
head and neck region reported from various 
clinics is 2 5  to 30%. In an attempt to reduce 
this high incidence, a controlled prospective 
study of the effect of low dosage preoperative
radiation to the neck was done. One-half the 
patients subjected to radical neck dissection 
were treated with 2000 r to the entire neck in 
five equal treatments on successive days from 
betatron or cobalt-60 source. One-half the pa­
tients received no preoperative irradiation. Oo- 
eration was performed as soon as possible 
after completion of irradiation. The patients 
who had preoperative irradiation had a statis­
tically significant reduction in cervical recur­
rence, especially those with histologically 
proved cervical nodal metastasis in whom the 
difference between the treated and the control 
series was highly significant.—Strong, E . W. 
e t  al.: Preoperative x-ray therapy as an adjunct 
to radical neck dissection, C an cer  19: 1509 
1966.
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PARTIAL AMPUTATIONS OF THE HAND: A FOLLOW-UP STUDY°t
W. ROBERT HARRIS, M.D., F.R.C.S.[C] and J KIRK HOUSTON, M.D., Toronto, Ont.
At  its Hospital and Rehabilitation Centre, 
Downsview, Ontario, the Workmen’s Com­
pensation Board of Ontario (W .C.B.) con­
ducts a weekly amputation clinic. No sur­
gery is done at the Centre; this is performed 
by the patient’s own physician or by appro­
priate specialists. The role of the clinic is 
to provide supervision of rehabilitation and 
surgical consultation if revision of the am­
putation is necessary to ensure successful 
rehabilitation.
About 150 new amputations are seen 
each year and nearly 40% of these are 
partial amputations of the hand. Patients 
with these amputations take longer to re­
habilitate than those with other amputa­
tions, partly because hand loss poses diffi­
cult problems in vocational rehabilitation, 
and partly because surgeons are tempted to 
carry out a number of intricate reconstruc­
tive procedures in the hope of obtaining 
better function of the residual hand. Not 
uncommonly, a patient is admitted to the 
amputation clinic, a year or more after 
partial hand loss and after several recon­
structive operations, with such poor func­
tion that amputation at a higher level is 
required before he can be rehabilitated.
We are well aware that the atmosphere 
of a rehabilitation centre may tempt the 
observer to be critical of decisions made, 
under stress, in the accident room. How­
ever, one need see only a few patients 
with stiff, anesthetic, partial hands to re­
alize that doctors are responsible, not only 
for emergency treatment but for successful 
rehabilitation. In this respect, any unneces­
sary delay cannot be justified. Mutilated 
hands should be re-assessed at an early 
date after injury, and the surgeon should 
not hesitate to perform radical revision 
when it is indicated. In order to establish 
principles of primary treatment in partial 
hand amputations and to discover those 
types best suited to reconstructive surgery, 
two groups of patients were reviewed. The 
first consisted of 128 patients seen at regu-
“From the Division of Orthopedic Surgery, Toron­
to General Hospital, Toronto, Ont. 
tPresented at the Annual Meeting of the Canadian 
Orthopedic Association, Banff, Alta., June 1966.
lar sessions of the W.C.B. amputation clin­
ic from 1963 to 1965; the second, of 33 
patients who were called back for review 
two or more years after they had returned 
to work. Each of these 33 had a permanent 
disability rating of 10% . (Ten per cent dis­
ability is the rating in Ontario for loss of 
a thumb at the metacarpophalangeal joint.)
E pid em io lo g y
There was a tragic repetition in the me­
chanism and types of injuries seen in our 
review groups. When a machine was at 
fault, it was usually a punch press or cutter 
that had a defective safety device, which 
allowed it to “double trip” (Fig. 1 ). In this 
sort of accident, the index, middle and ring 
fingers were injured three times more fre­
quently than the thumb because the opera­
tor reached into the machine with the out­
stretched hand and the three longest digits 
were caught between the stamping sur­
faces. When the accident resulted from 
human error, it was due to carelessness or 
ignorance concerning the machine’s opera­
tion. Nine of the 33 patients in the second 
group were New Canadians who had a 
poor command of English. Six of these 
were injured less than a week after being 
employed for the first time in Canada.
The commonest example of carelessness 
was in the operation of power saws; the 
thumb and index fingers were injured most 
frequently when the work was pushed into 
the saw with the hand rather than with a 
pushing device.
Traditionally, surgeons have not taken 
sufficient interest in the prevention of these 
traumatic injuries although they are in the 
best position to bring this problem to the 
attention of industry. In 1984 (the latest 
year for which complete figures are avail­
able), hand injuries made up the largest 
group of compensable accidents in Ontario 
—-25.5% of all new claims. These injuries 
cost industry $8,862,546. A small fraction 
of this sum contributed each year by manu­
facturers and the labour unions would sup­
port research into the development of 
better safety equipment.
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F'S' A punch press with inadequate safety devices. Power is supplied from a drive shaft 
(large wheel at the top) through a clutch. Defective clutches permit double tripping of the press and 
are a common source of accidents. Additional protection is provided by the gauntlets which are meant 
to pu l the worker s hands from the press during operation. One of our patients lost her hand when the 
gauntlet broke.
Statistical D ata
W e originally hoped to find enough am­
putations in each type to permit reliable 
comparisons between them but, because of 
the wide variation in the level of ampu­
tation and associated injuries to nerves, 
tendons, and skin, this was not feasible. 
However, certain common patterns 
emerged from the study and each of these 
will be discussed in detail.
TABLE I .— T h ir t y -T h r e e  P a tie n ts  
W ith  P a r t ia l  H an d  A m p u t a tio n s
Number of patients................................... Men 32
Women 1
Average age (years)...........................................  34.5
Average foilow-up interval (years)................. 5.3
Dominant hand................................................... 18
Subdominant hand.............................................  13
Ambidexterous..................................................... 2
Etiology
Punch press.................................................... 12
Power saw......................................................  9
Paper cutter................................................... 3
Miscellaneous (burns, meat grinders,
wringers, e tc .) .......................................... 9
The data on the 33 individuals in the 
special follow-up group, shown in Table I, 
reflect the findings in the whole group. 
There were 32 men and 1 woman, with 
an average age of 34.5 years. The average 
follow-up was 5.3 years. All of the in­
juries were unilateral; 18 were in the dom­
inant hand and 13 in the subdominant 
hand; two patients were ambidexterous. 
The most frequent agent of injury (12) 
was the punch press; nine amputations 
were due to power saws, three to paper 
cutters, and the remaining nine to miscel­
laneous agents. Thirty-two of the patients 
were employed full time when the accident 
occurred, and one was a student on holiday 
work. The average time before return to 
work was nine months. At follow-up, ex­
clusive of the permanent disability allow­
ance awarded by the Workmen’s Compen­
sation Board, 23 had an income compar­
able to that at the time of injury, five had 
a higher income and four a lower income.
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Fig. 2.—Tactile gnosis—the ability to identify objects by touch alone. A hand without tactile 
gnosis is blind.
C lin ic a l  F actors Affe c t in g  t h e  
F un ctio n a l  C a pa c it y  o f  th e  R esid u a l  
H and
Sensation
Our observations repeatedly demonstrat­
ed the singular importance of normal 
sensation in the stump. Students are taught 
that the important functions of the hand 
are pinch and grasp, and the importance of 
normal sensation, without which a hand is 
virtually useless, is insufficiently empha­
sized. Moberg1 studied this problem in de­
tail and found that ordinary tests such as 
light touch, pin prick and two-point 
discrimination do not distinguish normal 
sensation from paresthesia or hyperesthesia. 
The usefulness of these tests is further re­
duced by language barriers, as in nine 
patients in our review group. Moberg 
coined the term “tactile gnosis” for the 
complex of precision-sensory factors, which 
give the hand the capacity to identify an 
object by touch alone. This is the 
most important capability of the hand be­
cause all other functions are dependent 
upon it. It provides the hand with “sight”. 
A hand lacking tactile gnosis is “blind” and 
cannot function without direct vision.
In the patients in this review, we did not 
use the complex objective tests based on 
sudomotor function described by Moberg, 
but relied instead on the patients ability 
to identify by touch a variety of different 
objects (Fig. 2). By this means we found 
that, while some degree of two-point dis­
crimination and light-touch appreciation 
may return to a skin graft, tactile gnosis 
never does. Without exception in our re­
view, where finger stumps or palm areas 
were covered by skin graft instead of nor­
mal skin, the patients were unable to use 
them with facility. In addition, the stumps 
were hyperesthetic and painful when sub­
jected to minor blows. The reverse was 
true of stumps covered with normal skin 
because they had normal tactile gnosis 
(Fig. 3). Without hesitation the patients 
used stumps freely for any task.
The point cannot be emphasized too
434 THE CANADIAN JOURNAL OF SURGERY Vol. 10
Fig. 3a Fig. 3b
Fig. 3.—(a) Finger stumps covered with pedicle—grafts of abdominal skin. These are hypo- 
esthetic and break down easily, and are not as useful as stumps (b) where the bone was shortened 
sufficiently to permit closure with normal skin.
strongly that a skin graft is blind and sub­
stantially diminishes the functional capac­
ity of the hand. This should always be 
borne in mind when planning primary or 
reconstructive treatment of partial amputa­
tion of the hand. Standard surgical texts 
advocate preservation of finger length as a 
first principle, covering denuded areas with 
skin grafts where necessary. While grafts 
are permissible on the dorsum of the hand 
and fingers, they should never be used on 
the palmar aspect. When a graft is needed 
as a temporary wound dressing, the ampu­
tation should be revised soon after so that 
the wound can be closed with normal skin. 
This should be done early before the pa­
tient or the surgeon develops an emotional 
attachment to the graft.
Disarticulation vs. Bone Transection
A belief persists among surgeons that 
disarticulations are to be avoided. Perhaps 
this arises from the difficulties that limb 
fitters encounter in fitting a prosthesis to a 
major disarticulation. In this connection, 
it should be pointed out that articular car­
tilage and some of the skin surrounding a 
joint is physiologically designed for the 
painless transmission of force. Further, be­
cause bone does not have to be divided in 
the process, a disarticulation can be per­
formed much more rapidly and easily. 
Without exception, all of the disarticula­
tions in this study gave results that were 
superior to those amputations in which 
bone was divided. The latter were often 
tender on direct contact or heavy squeez­
ing. None of the disarticulations showed 
evidence of synovial fluid accumulation, 
which some authorities expect when all or 
part of the synovial membrane is left be­
hind.
While disarticulations are valuable, they 
should not be done to the exclusion of 
other levels of amputation. The principle 
of saving all possible length still holds, par­
ticularly in the phalanges. Half a phalanx 
is better than no phalanx at all.
“Trimming” of Metacarpal Heads
In amputations, many surgical texts ad­
vocate the trimming of metacarpal heads
Fig. 4.—Originally a disarticulation at the meta­
carpal phalangeal joints, this amputation was re­
vised by trimming the metacarpal heads.
Fig. 6.—The same hand as Fig. 5 showing that 
preservation of palm width facilitates grasping.
Fig. 5.—A similar disarticulation to that shown 
in Fig. 4 without trimming of the metacarpal 
heads.
through the metacarpal phalangeal joints 
to give the hand a neater appearance, to 
prevent the bump from catching the pa­
tient’s pocket and, in the second meta­
carpal, to facilitate pinching and grasp­
ing. In four patients in the review group, 
the original metacarpophalangeal disarticu­
lations of the second finger were revised by 
trimming the metacarpal obliquely through 
the neck. Each of the patients found that 
the new stump was more painful than the 
old one. Further, they all noted that, if 
anything, the increased space between the 
thumb and third finger decreased their 
ability to grasp (Figs. 4-6). One patient 
volunteered the information that the loss
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of the stabilizing effect of the second meta­
carpal made it almost impossible for him 
to use a hammer which formerly he could 
do with some facility. Finally, none of our 
patients were troubled by metacarpal 
heads catching on their pockets. Disarticu­
lation of the metacarpal phalangeal joints 
of the third or fourth fingers should be 
avoided, wherever possible, because the 
gap it creates between the finger bases 
allows small articles to drop from the palm.
Thumb Loss
D eepening o f w eb sp aces— Deepening of 
the web between metacarpals is advocated 
by others to provide some pinch, particu­
larly after thumb loss. Four such proce­
dures were done in patients in the review 
series, all in the first web space. In three, 
the defect was covered with split-thickness 
grafts and in one with adjacent skin flaps. 
In none was the procedure of real use to 
the patients because the grafts were hyper­
esthetic or painful and the hands did not 
have useful grip (Fig. 7). Deepening of a 
web space creates a lever of the first order. 
It is like a sugar-tong—the closer the deep­
ening is carried to the base of the cleft or 
fulcrum, the weaker the deeper part is for 
gripping.
Replacem ent with compound skin-bone 
grafts.—In three patients, an attempt had 
been made to replace amputated thumbs 
with a pedicled skin graft stiffened by an 
autogenous iliac-bone graft. One false 
thumb had to be abandoned because of 
persistent infection, the other two were 
re-amputated subsequently because the 
stump was anesthetic and got in the pa­
tient’s way.
Pollicization of the index finger.—Since 
completing the review, we have seen three 
patients in whom this procedure was done. 
Although the transplanted finger tended to 
retain the proprioception it had as an in­
dex, the patient soon became accustomed 
to this. The function was excellent and we 
have concluded that this is the most satis­
factory method of treating thumb loss. It 
should be pointed out, while thumb loss 
obviously interferes with the pinching 
capacity of the hand, most patients adapt 
to such loss very well and become remark­
ably dexterous. In view of this, digit trans-
■i i ? lgV 7,—1(?) Los?,.of a . thumb. Many patients develop remarkable skill with this hand. It is an 
ideal situation for pollicization of the index if pinching dexterity is desired, (b) An unsatisfactory 
result of deepening a thumb web space, (c )  A compound skin-bone graft to replace a lost thumb This 
is not useful because of lack of sensation.
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fer, which requires a good deal of surgical skill, should not be embarked upon lightly.
T he T ranspalm ae A m pu tation
An amputation through the metacarpals 
or carpals is always difficult. The surgeon must decide whether, with normal sensa­
tion, the palm stump is of more use to the 
patient than a higher amputation, bearing 
in mind that a prosthesis, although insensi­
tive, has a terminal device that allows pre­hension. In addition, the surgeon often may 
be under pressure from rehabilitation offi­
cers who believe that they can more easily 
find work for the patient if he has a well­functioning hook rather than a stump.
In our group there were no patients in 
whom transpalmar amputations had been 
revised to a higher level so that we could not make before-and-after comparisons. However, we had two patients with this 
injury who had refused further surgery. 
These were young men (aged 17 and 19) 
who had been advised to have their ampu­
tations revised to a below-elbow level so 
that they could be more readily rehabili­tated with a standard below-elbow pros­
thesis. Both refused and, at interview, we found that the “flipper” was extremely use­
ful for pushing, pressing, and lifting, and 
effectively indicated the position of the ex­
tremity in space (Fig. 8). Each could flex 
the stump with considerable power and 
used it for lifting quite heavy objects such 
as lumber, boxes, and so on. While one can­
not generalize from these two patients, surgical revision of this type of amputation 
is not usually indicated.
Prosthetic Appliances
All of the patients in the series were provided with “cosmetic” gloves, which 
were usually of leather, but were available 
in flesh-coloured plastic if a patient specific­ally requested it. These were seldom used ( except for outside work in winter) be­
cause they interfered with normal sensa­tion. Ninety per cent of the patients said 
that their injured hands were sensitive to cold and, in one-third, the hands were so sensitive that they could not do outside work. Insulated mitts provide better pro­
tection against the cold than custom-fitted gloves.
Fig. 8.—A carpal flipper is often useful because it preserves normal sensation.
In a few patients, opposition posts were 
fitted to a wrist gauntlet to provide a pinch 
mechanism for an intact thumb. WTiile 
these individuals developed a certain dex­
terity under supervision in the Rehabilita­
tion Centre, they discarded the gloves after 
discharge because they interfered with 
their tactile abilities.
Su m m ar y
The overwhelming importance of tac­
tile gnosis for useful hand function and 
the fact that normal articular cartilage is 
painless suggest certain principles for the 
treatment of mutilated hands.Surviving skin on the hand should be carefully tested for sensation before em­
barking on initial treatment. Saving parts that are anesthetic because of an unrecog­nized nerve injury is of no value to the 
patient.The aim of initial treatment should be to cover the wound with normal skin. The dictum of saving all length possible should 
be modified to read “Save all possible
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length that can be closed with normal skin.” 
Skin grafts of all types have poor sensa­
tion and should not be used to close hand 
amputation stumps.
Articular cartilage is painless and, when 
feasible, disarticulations through inter- 
phalangeal or metacarpal phalangeal joints 
should be done instead of transecting bone.
Intact metacarpal heads should not be 
trimmed.
Web-space deepening is of little value 
and may decrease the usefulness of a mu­
tilated hand.
Compound skin-bone grafts are not a 
satisfactory method of replacing a lost 
thumb.
A carpal flipper, because its sensation is 
intact, often provides a useful terminal de­
vice.
New Canadians with a poor command of 
English should not be permitted to oper­
ate punch presses or cutting machines.
This study was supported by a research grant 
from the Department of Veterans Affairs. The 
authors are grateful to the Workmen’s Compen­
sation Board of Ontario for access to its records 
and are particularly indebted to Dr. A. B. Ken- 
nard, of the Board’s Hospital and Rehabilitation 
Centre, for providing many of the photographs.
R e f e r e n c e
1. M o b e r g , E.: Objective methods for determin­
ing the functional value of sensibility in the 
hand, J. Bone Joint Surg. [Brit.], 4 0 B : 454, 
1958.
R esum e
Dans une clinique importante, 40% des ampu­
tations sont des amputations partielles de la main. 
Sur une periode de trois ans, 138 amputations par­
tielles de la main ont ete examinees et 33 malades 
ont ete convoques pendant une periode d’au moins 
deux ans apres la reprise de leur travail.
Ce qui ressort en tout premier lieu de ces ob­
servations est l’importance capitale qu’on doit 
attacher a sauver la peau en bon etat et a reac­
tions tactiles normales a la surface de la main et 
des doigts. II ne vaut pas la peine d’essayer de 
sauver une portion de l’organe au moyen de 
greffes cutanees. La taille des metacarpes ne 
donne pas de resultats satisfaisants parce que la 
reduction de la largeur de la paume diminue la 
capacite de prehension de la main. Le remplace- 
ment d’un pouce perdu soit par greffe composee 
peau-os—pedicule ou en approfondissant la partie 
palmee entre le premier et le second metacarpiens 
aboutit toujours a un echec.
_ La cause de ces blessures ne varie pas: lorsque 
c’est la machine, c’est en general une presse a 
poingonner ou une coupeuse dont le dispositif de 
securite est defeetueux. Lorsque c’est un facteur 
humain, il s’agit de negligence ou de manque de 
connaissance du materiel. Un nombre important 
de ces victimes est constitue par des neo-canadiens 
qui connaissent peu l’anglais ou qui le connaissent 
mal. Six d’entre eux etaient depuis moins d’une 
semaine au Canada.
M EC H A N ICA L RESPIRA TO RS
Mechanical ventilators may be necessary in 
a variety of conditions which produce respira­
tory failure and hypoventilation. Each hospital 
should have two types, a pressure-controlled 
ventilator which develops a maximum airway 
pressure providing a predetermined tidal vol­
ume, and a volume-controlled respirator which 
discharges a set volume of gas during inspira­
tion. Resistance to the ventilator depends on 
resistance of the patient’s respiratory tract to 
inflation. W ith the mechanical ventilator, 
proper humidification must be maintained.
The degree of hypoventilation can be deter­
mined by attaching a respirometer to the face 
mask, endotracheal tube, or tracheostomy can­
nula to measure the tidal volume and expired 
air minute volume. Other guides to insufficien­
cy of ventilation are measurements of arterial 
blood gases and pH.
M echanical ventilators may be attached to 
nasotracheal or endotracheal tubes for as long 
as 24 hours. If needed for a longer period, a 
standard tracheostomy should be performed 
using a standard Morsch cuffed cannula to ob­
tain a perfect air seal against leakage. This 
cuff should be deflated regularly every four 
hours for a one-minute period to prevent ne­
crosis of the tracheal wall.
Regardless of the type of ventilator used, 
constant medical supervision is necessary. In ­
itially, inspiratory pressure may be set to 20 
cm. of water but may be increased to 30 cm. 
of water. The ratio of inspiratory time to ex­
piratory time should be about 0 :4  and airway 
resistance should be watched for changes 
caused by increasing accumulation of bron­
chial secretions. Excessive hyperventilation is 
to be  avoided because of respiratory alkalosis 
which affects adversely the nervous and cardio­
vascular systems. Patient response to mechani­
cal ventilation varies with the individual. Ven­
tilation of the patient may be assisted or con­
trolled, depending on the physician’s judge­
ment and the patient’s response but must be 
so administered that patient and machine func­
tion as a single unit.—Bryant, L. R.: Mechani­
cal respirators; their use and application in 
lung trauma, ]. A. M. A., 199: 149, 1967.
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PROGRESSIVE BACTERIAL SYNERGISTIC GANGRENE: CHRONIC 
UNDERMINING ULCER OF M ELEN EY'f
R. WAYNE GRAINGER, M.D.,* D. A. MacKENZIE, M.D., M.Sc., F.R,C.S.[C], 
F.A.C.S. and A. D. McLACHLIN, M.D., M.Sc., D.Phil.(Oxon.),
M .S.(Tor.), F.R.C.S.[Eng. & C ], F.A.C.S., London, Out.
T h is  relatively rare condition was first fully 
described by Meleney in 1924,1 although 
accounts by Luckett,2 Christopher,3 and 
Cullen4 preceded his more complete analy­
sis. Further bacteriological investigation 
has clarified the nature of the causative or­
ganisms, while improved antiseptics, surgi­
cal technique, and the advent of antibiot­
ics have altered the incidence and the 
course of this disease process. Meleney’s 
ulcer still occurs, however, and carries with 
it a very significant morbidity; for this 
reason those engaged in surgical practice 
should be familiar with its diagnosis and 
management. This paper will outline the 
clinical features of three cases, and the 
management that was pursued to a suc­
cessful outcome in two.
The term, “progressive bacterial syner­
gistic gangrene”, although cumbersome, 
aptly describes the disease process. A 
microaerophilic nonhemolytic streptococ­
cus acts synergistically with a hemolytic 
Staphylococcus aureus to produce a spread­
ing gangrenous ulceration of the skin and 
subcutaneous tissues.5 The onset is insidi­
ous, beginning most commonly in a wound 
following a gastrointestinal operation, but 
has been described with many other opera­
tive procedures and wounds, such as ile­
ostomy, colostomy, prostatectomy, hyster­
ectomy, cesarean section, and even at the 
site of a hypodermic injection or towel-clip 
wound. In operative wounds, this gan­
grene often begins at the site of a reten­
tion suture.
The clinical course is extremely typical 
and, although bacteria] cultures are con­
firmatory, accurate diagnosis may be made 
on clinical findings.6 Initially, from the in­
flammatory appearance of the wound, it
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may not be differentiated from other post­
operative wound infections, but by the 
tenth day or later, gross characteristics are 
evident that will be unmistakable.
The wound fails to heal, the skin edges 
separate and are surrounded by a zone of 
erythema of variable width. The wound 
edges become raised, are purplish, and sur­
round an area of necrotic granulation tis­
sue. The whole process elaborates, spread­
ing circumferentially at an alarming rate. 
The gangrenous area becomes larger, 
sharply bordered by dark, purple skin float 
ing on a necrotic slough. Distal to the 
purple border, the skin is raised and 
edematous; beyond this, the skin is ery­
thematous for a variable distance. Chron- 
icity and a relentless destructive process 
characterize ensuing weeks and months un­
less definitive therapy is instituted early. 
The patient has excruciating pain, especial­
ly with movement, and the area is remark­
ably tender. Intense pain in conjunction 
with an advancing gangrenous process 
produces marked deterioration of the pa­
tient’s well-being. Fever, leukocytosis, 
tachycardia, dehydration, and anemia may 
accompany the process.
Cultures taken from the gangrenous area 
usually demonstrate only an overgrowth 
of such organisms as Proteus. Cultures 
must be taken from the advancing zone 
of the lesion and incubated both aerobic­
ally and anaerobically on blood agar 
olates.7 Growth of a microaerophilic non­
hemolytic streptococcus and a hemolytic 
Staphylococcus aureus confirms the diag­
nosis.
Treatment before the advent of antibi­
otics consisted of radical excision, includ­
ing a zone beyond the area of gross inflam­
matory involvement, and postoperative ap­
plications of zinc peroxide until granula­
tions would accept skin grafts.8 Diathermy 
has been used with limited success to cre­
ate a gutter around the lesion to block its 
progress.9 11 Sulfonamides failed to alter the
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course of this disease. Penicillin, used in­
itially with most favourable responses in 
several cases, later proved not to be the 
complete answer because of resistant peni­
cillinase-producing organisms in the wound 
or allergy to penicillin. Meleney reported 
in 1950 that bacitracin is the treatment of 
choice,6 but this nephrotoxic drug is not 
without hazard.
Case Reports
Case l . —A  56-year-old white man had un­
dergone elective right femoral herniorraphy 
on August 24, 1964. Silk sutures were used in 
the repair and wound closure. Minor serous 
drainage, culturing no bacteria, was noted on 
the fifth day. By the eighth day, the patient 
complained of pain in the operative area and 
a progressive ulceration developed which by 
October 5 was 6 x 4  inches in size (Fig. 1).
Fig. 1.—Extensive ulceration of the lower abdo­
men after right femoral herniorraphy (Case 1).
Diathermy excision did not alter the progres­
sion and the patient became more debilitated. 
On November 13, the patient was transferred 
to Victoria Hospital, London, in a near mori­
bund state, and supportive treatment was 
begun. The following day a report was re­
ceived that a microaerophilic streptococcus 
had been isolated. The patient continued to 
deteriorate rapidly and died on November 25, 
1964.
Case 2 .—A 26-year-old white woman under­
went cesarean section in September 1965. A 
normal infant was delivered and the wound 
was closed with chromic catgut in layers, the 
skin and subcutaneous tissue with silk.
Wound inflammation was noted on the fifth
Fig. 2.—At 12 days, there is extensive ulcera­
tion of the abdomen, discolouration of the mar­
gins, and surrounding edema (Case 2).
postoperative day and the patient complained 
of intense pain in the operative area. Sero- 
purulent discharge was noted and cultured, 
and intravenous tetracycline was begun. In­
tense pain, progressive wound separation, 
drainage and ulceration occurred in spite of 
these measures and by the twelfth postopera­
tive day the ulcerated area measured 20 x 15 
cm. (Fig. 2). A necrotic grey-brown exudate 
was sharply bordered by an overhanging, un­
dermined, purplish skin margin, and the entire
Fig. 3.—Hyperbaric oxygen chamber used in the 
treatment of two of the patients.
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abdomen was erythematous and edematous.A diagnosis of progressive synergistic bac­terial gangrene was made. The patient was se­dated and placed in a hyperbaric oxygen chamber at 30 Ib./sq. in. for one hour, and 
this treatment was repeated daily for five days (Fig. 3).
Kanamycin was given parenterally along with supportive treatment consisting of anal­gesics, intravenous fluids, blood, and vitamins.After two periods of compression, the ad­vancing margin had become arrested, and 
after four periods had regressed considerably. Pain subsided and, after the fifth compression, the patient was anesthetized and a thorough debridement was carried out excising only ne-
Fig. 4.—Eighteen days after hyperbaric oxygen treatment was begun, the clean granulations were skin grafted (Case 2).
erotic skin and slough and irrigating the area well with 2% hydrogen peroxide. No viable tissue was excised. Two days later antibiotics were stopped and moist saline dressings, changed frequently, were continued until the eighteenth day. The granulations were clean and healthy by this time, and split-thickness skin grafting was carried out (Fig. 4). The grafts took well and the patient was dis­charged on the thirty-first day (Figs. 5 and 6).Histological examination of the excised tissue revealed intact epidermis with focal edema, but with marked necrosis, suppuration and areas of hemorrhage in the underlying dermis (Fig. 7).
As Meleney has pointed out, failure to dem­onstrate the organisms does not rule out the
Fig. 5.—A good take of the split-thickness graft when the patient was discharged on the thirty- first day (Case 2).
Fig. 6.—Appearance of the grafted area three months later (Case 2).
Fig. 7.—Biopsy of the margin of the ulcer. In­tact epidermis ceases abruptly at the ulcer margin, which is undermined by a necrotizing, suppurative process in the dermis (Case 2).
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Fig. 8.—Edema and erythema of the forearm 
and hand extending to the mid-arm. A satellite 
ulcer can be seen, proximal to the larger ulcer, 
to which the undermining connected (Case 3).
Fig. 9.—The ulcer of the extensor surface of the 
forearm has undermined borders with a necrotic 
granulation-tissue base (Case 3).
diagnosis when the clinical picture is so typi­
cal. In this patient, we did not confirm the 
diagnosis because we did not obtain cultures 
from the advancing margin.
Case 3 .—A 71-year-old white man struck 
the extensor surface of his right forearm 
against a table edge on June 30, 1966, con­
tusing the area and producing a small break 
in the skin. The following day he had burning 
pain in the area that persisted for several 
days and was accompanied by a serous dis­
charge. The ulcerated area continued to in­
crease in size over the next month and was 
accompanied by edema and erythema of the 
forearm and hand, and by a general debility 
and 17-lb. weight loss. Cultures taken dur­
ing this time grew escherichiae and Candida 
albicans. The ulcer relentlessly increased in 
size despite compress and antibiotic therapy.
On July 30, the patient was admitted to 
Victoria Hospital. The right forearm and hand 
were erythematous, edematous, and tender 
(Fig. 8). There was an ulcerated area ap-
Fig. 10.—Biopsy of the margin of the ulcer re­
veals abrupt cessation of the epithelium which is 
undermined with a fibrinopurulent exudate (Case
3).
proximately 4 x 7  cm. with a proximal satellite 
ulcer 1 cm. in diameter; each was character­
ized by raised, undermined, cyanotic cutane­
ous borders and a seropurulent discharge 
(Fig. 9). The patient was afebrile and con­
tinued so during his hospital stay. His hemo­
globin was 11.4 g./lOO ml. and the erythro­
cyte sedimentation rate was 68 mm. in one 
hour.
Cultures taken the day of admission grew 
an anaerobic streptococcus sensitive to peni­
cillin. A biopsy of the margin of the ulcer 
revealed abrupt cessation of the squamous epi­
thelium and the adjacent tissue was covered 
by a fibrinopurulent exudate beneath which 
there was organized granulation tissue. The 
subepithelial tissue was infiltrated extensively 
with mononuclear cells and plasma cells 
(Fig. 10).
The patient was given intravenous penicillin 
G, two million units, and transferred to the 
hyperbaric oxygen chamber and compressed 
for one hour. A similar period of compression 
was carried out each day for five days. He 
was given penicillin orally, and two million 
units intravenously were added before each 
compression.
On August 1, after two compressions there 
was less drainage from the lesion and the 
erythema in the area was decreased. After 
five compressions, there was a marked im­
provement with clean, pink granulation tissue 
in the base of the ulcer, very little exudation, 
and edema in the extremity had subsided 
(Fig. 11). Saline dressings were changed daily 
until August 17 when split-thickness skin graft­
ing from the abdomen was carried out (Fig. 
12). Previous cultures had revealed no growth 
and the undermining was obliterated by the 
growth of healthy granulation tissue. A full
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Fig. 11. —After five periods of hyperbaric oxygen 
compression, the ulcer base is clean, there is pink 
granulation tissue and much of the undermining 
has been obliterated (Case 3).
take of the split-thickness grafts occurred and 
the patient was discharged with a fully epi- 
thelialized forearm on August 30 (Fig. 13).
D iscussion
Of particular note in two of these pa­
tients was the abrupt cessation and subse­
quent reversal of a rapidly advancing pro­
cess after the initiation of hyperbaric 
oxygen treatment. These patients concom­
itantly had been given large doses of anti­
biotic but the response in both was too 
rapid and dramatic to be attributed entire­
ly to the antibiotic, and both had already 
demonstrated resistance to antibiotic alone. 
We believe that the growth of microaero- 
philic streptococcus was impeded by the 
increased oxygen saturation delivered to 
the area of its growth. Hyperbaric oxygen 
is an important adjunct to the management 
of this uncommon process and, in fact, may 
be life saving.
The period of morbidity was significantly 
shortened compared with previous reports 
that describe from five weeks to nine 
months of hospitalization.11' 12
Su m m a r y
The history of progressive synergistic 
bacterial gangrene and the progress in its 
treatment have been reviewed. Three pa­
tients with this disease are described with 
special emphasis on hyperbaric oxygen as 
an adjunct in treatment. The importance 
of immediate recognition, and prompt, ag-
Fig. 12.—Split-thickness skin grafting from the 
abdomen, carried out 10 days after hyperbaric 
oxygen compressions (Case 3).
Fig. 1.3.—Appearance of the fully epithelialized 
forearm at the time of discharge two weeks later. 
The healed proximal satellite ulcer may be seen 
at the extreme left (Case 3).
gressive treatment of this uncommon en­
tity is emphasized.
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Resu m e
En 1924, Meleney a decrit une ulceration qui 
se propage en surface causee par un streptocoque
niicro-aerophile qui agit synergiquement avec un 
staphylocoque hemolytique dore. L ’ulcere de Me­
leney se presente le plus souvent dans les plaies 
operatoires et il cause une morbidite prolongee, 
caracterisee par une douleur intense et une fai- 
blesse generalisee, et il peut meme entrainer la 
mort. Jadis le traitement comportait l’excision 
radicale, l’utilisation de peroxyde de zinc, l’exci- 
sion diathermique et l’utilisation de la bacitracine. 
Le sejour a l’hopital variait de cinq semaines a 
neuf mois.
Les auteurs exposent le cas de trois malades 
atteints de 1’ulcere de Meleney. Deux d'entre eux 
furent traites a l’oxygene hyperbarique qui ar- 
reta presque immediatement 1 ulcere et la progres­
sion rapide du mal se transforma en regression. 
Dans ces deux cas, le traitement aux seuls anti- 
biotiques n’avait eu aucun effet. Il semble que 
1’augmentation du degre de saturation de l’oxy­
gene dans la region ou le streptocoque micro- 
aerophile etait present ait empeche sa pousse avec 
probablement un effet bactericide. Pour ces deux 
malades, l’ulceration a cesse completement au bout 
de cinq compressions et on vit apparaitre du tissu 
a granulation normale, receptif aux greffes eu- 
tanees a demi-epaisseur. Ces malades furent ren- 
voyes chez eux avec des cicatrices a epithelium 
normal apres un mois de traitement. L’oxygene 
hyperbarique est un agent important dans le traite­
ment de ces cas rares et il se peut qu’il sauve 
la vie du malade.
SPONTANEOUS PNEUMOTHORAX
The records of 176 episodes of spontaneous 
pneumothorax in 163 patients form the basis 
for this report. The usual symptoms are pain 
and dyspnea. There is an eight to one pre­
dominance of males over females and both 
sides were equally involved. Five patients had 
bilateral pneumothorax, and three patients 
had a hemopneumothorax. The authors divided 
the series into four groups. In group 1, 72% 
of the patients, there was no demonstrable 
pulmonary disease. These patients were treated 
expectantly if less than one-third of the lung 
was down and otherwise with a closed thorac­
otomy. In group 2, 14% of the patients, were 
those with tuberculosis. These patients have 
usually been on chemotherapeutic agents and 
are best treated with closed tube drainage. In 
group 3, 7% of the patients, were those with 
an underlying pneumonia. These are usually 
infants or elderly patients. In group 4, 6% of 
the patients, were those with underlying pul­
monary disease such as pneumoconiosis.
Forty-six per cent of the episodes in this 
series were successfully treated by closed tube 
drainage, 28% were treated expectantly and 
12% were treated with pleurectomy. Pleurec- 
tomy is recommended for recurrent episodes of 
pneumothorax, bilateral pneumothorax, mas­
sive hemopneumothorax, persistent air leak, or
failure of the lung to expand fully with a lesser 
procedure.—Inouye, W. Y., Berggren, R. B. 
and Johnson, J.: Spontaneous pneumothorax; 
treatment and mortality, Dis. Chest, 51 : 67, 
1967.
METHOD FOR OBTAINING CYTOLOGIC
SPECIMENS FROM PERIPHERY OF 
LUNG
A technique is described for obtaining cyto­
logic material from the periphery of the lung. 
This is accomplished under topical anesthesia 
and fluoroscopic control, using a disposable 
vascular catheter over a flexible guide wire 
which is inserted via a nostril into the larynx 
and trachea and directed as closely as possible 
to the site of suspected disease. After proper 
localization, a small nylon disposable brush is 
inserted through the catheter and cellular 
brushings are obtained which are spread im­
mediately over microscope slides and fixed in 
95% alcohol. Then the same area is irrigated 
with Ringer’s solution and the aspirate is used 
for cytologic and bacteriologic examination. 
The procedure may be concluded by injection 
of contrast material for bronchographic exam­
ination. This technique was tested in 52 pa­
tients.—Fennessy, J. J.: A method for obtaining 
cytologic specimens from the periphery of the 
lung, Acta Cytol. (Balt.), 10: 413, 1966.
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MASSIVE OM PHALOCELE: A M ETH O D  OF TR EA TM EN T EM PLOYIN G
SKIN ALLOGRAFT*
S. KLING, M.D., F.R .C .S.[C ], F.A.C.S., Edmonton, Alta.
I n  the development of the celomic cavity 
and the gastrointestinal tract, there is a 
disparity between the rate of growth of 
the two structures so that, by the sixth 
week of fetal life, the celomic cavity can 
no longer accommodate the intestines and 
they migrate into the amniotic sac. The 
abdominal cavity then develops at an ac­
celerated rate so that, by the tenth week, 
the viscera can, and usually do, return to 
the celomic cavity. If the cavity fails to 
expand, the viscera remain outside the ab­
domen in the base of the umbilical cord 
where they are covered by a thin, trans­
lucent structure consisting of peritoneum 
and amniotic membrane. The anomaly so 
produced has been given many names, the 
more common being omphalocele and ex- 
amphalos. In this paper, the former is 
used.
This uncommon malformation may be 
of varying severity. In the least disabling 
form, the viscera are all within the peri­
toneal cavity and the lesion looks like an 
umbilical hernia except that the defect is 
covered by translucent membrane instead 
of skin. This defect is readily repaired. The 
most serious disability occurs when the 
celomic cavity is so underdeveloped that 
all of the intestines and the liver are left 
outside the abdomen. Under these circum­
stances, a primary anatomic repair of the 
anterior abdominal wall is impossible. Vari­
ous methods of treatment have been 
described for this severe form of omphalo­
cele. Grob1 and, more recently, Wollen- 
vveber and Coe2 have successfully treated 
such defects by repeated applications to 
the intact overlying membrane of an 
escharotic, such as tincture of mercuro- 
chrome. These applications produce an 
eschar that shrinks and allows the defect 
to be closed by an overgrowth of skin. This 
treatment takes a long time and is not al­
ways successful. A more popular treatment
“From the Department of Surgery, University of 
Alberta Hospital, Edmonton, Alta.
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of this lesion is wide undercutting of the 
skin and closure of the defect by skin 
alone, as advocated by Gross,3 and repair 
of the abdominal wall at a later date. In 
some infants it is not possible to close the 
skin over the viscera, particularly when the 
amniotic membrane has ruptured during or 
before birth and if there has been much 
delay between birth and surgical repair, 
during which time the prolapsed bowel 
rapidly becomes dilated and edematous. 
According to Bill,4 the outcome of this situ­
ation is almost always fatal.
The purpose of this communication is to 
describe two infants in whom, as a measure 
of desperation, allograft skin was used as 
a temporary dressing to bridge the defect 
until the infant’s own tissues could be used.
Case Reports
Case I .—Baby girl G.F. was bom prema­
turely at the Royal Alexandra Hospital, Ed­
monton, Alberta, on May 18, 1958 with a 
birth weight of 3 lb. 4 oz. This infant had a 
massive omphalocele and all of the intestinal 
organs, including the liver and spleen, were 
outside the abdominal cavity. The covering 
membrane was absent and the intestines were 
markedly edematous and dilated. The child 
was operated upon a few hours after birth, 
the intestines having been covered by sterile 
towels in the interim. It was at once apparent 
that no degree of undercutting would permit 
the baby’s own skin to cover the viscera. Ca­
daver homograft skin was available from a 
special skin bank and, because the situation 
was otherwise hopeless, we decided to use this. 
The skin was undercut well into the flanks but 
even then the skin margins were still gaping 
by approximately 4 cm. Accordingly, split­
thickness, homograft skin was sewn into this 
defect to act as a patch. Although the opera­
tion was simple, the child died 50 hours later. 
At autopsy no specific cause of death was evi­
dent. There was no peritonitis. Death was at­
tributed to prematurity. Microscopic examina­
tion of the homograft and adjacent skin showed 
no appreciable inflammatory reaction. The 
pathologist’s report read as follows: “The sec­
tion across the homograft in this case shows 
no appreciable difference between it and the 
patient’s own skin. There is no inflammatory
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Fig. 1.—Appearance of the child on arrival at 
the University of Alberta Hospital, Edmonton, 12 
hours after delivery. There is no covering sac 
(Case 2).
reaction present and at the present time, if I 
did not know that this skin did not belong to 
the patient from the history, I could not tell 
from the microscopic appearance.” There was 
no evidence that this infant’s cleatli was due 
to the use of the homograft.
Case 2 .—Baby girl J.L ., a premature child, 
was bom at Vegreville Hospital, Vegreville, Al­
berta on November 28, 1962. Her birth weight 
was 4 lb. 4 oz. A massive omphalocele was 
present at birth and there was no covering sac. 
A protective dressing of moist sterile towels 
was applied and the child was transported to 
the University of Alberta Hospital, Edmonton. 
Figure 1 shows the appearance of the child 
shortly after arrival at hospital, approximately 
12 hours after delivery.
The child appeared to be in some degree 
of shock. A transfusion of whole blood was 
started by a saphenous vein cut down and (he 
operation begun. After extensive mobilization 
of the surrounding skin we saw that we could 
not close the skin over the viscera. On the 
strength of our experience with the first pa­
tient, homograft skin was obtained from a re­
frigerator in the operating room and sutured 
in position by a running lock stitch of 4-0 black 
silk (Fig. 2).
The operation took less than one hour. The 
child’s general condition seemed improved by 
the end of the operation. She was returned 
to a special intensive care ward with a dry- 
gauze dressing and a simple encircling ban­
dage that was snug but not tight enough to 
restrict breathing. The daily routine thereafter 
was to wash the homograft and adjacent skin 
of the abdominal wall with pHisoHex (sodium 
octylphenoxyethoxyethyl ether and hexachlor- 
ophene 30%) and tincture of mercurochrome. 
A dry dressing was applied and held in place
Fig. 2.—Homograft “patch” in position.
by an encircling gauze bandage. Within 48 
hours the child began to have bowel move­
ments and oral feedings were commenced. The 
homograft gradually dried up. Figure 3 shows 
its appearance after 14 days. Cultures taken 
from the anterior abdominal wall throughout 
this period were sterile.
Fig. 3.—The homograft after 14 days.
Fourteen days after the first operation, the 
child was taken to the operating room and the 
homograft, along with a small margin of adja­
cent skin, was excised (Fig. 4). The graft was 
removed from the underlying intestines with­
out difficulty. Cultures were again sterile. The 
child’s own skin was mobilized with simple 
dissection in all directions and could now be 
approximated over the abdominal mass (Fig. 
5). This procedure was well tolerated by the 
baby. Between admission and the second op­
eration, the baby had gained eight ounces.
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Fig. 4.—Second operation. Homograft with a 
small margin of normal skin is being excised.
Fig. 5.—Appearance of the baby at the end of 
the second operation. There is very little tension 
on the suture line.
Her weight never fell below this level again. 
The baby was discharged from hospital on 
December 26, 1962, two weeks after the sec­
ond operation, at which time she weighed 5 
lb. 8 oz.
The child was readmitted to hospital when
she was 21 months of age. The abdomen was 
still markedly protruberant (Fig. 6). At this 
time definitive repair of the abdominal wall 
was done. Figure 7 shows the patient in July 
1966, approximately two years after the last 
operation.
Fig. 6.—The patient at 21 months, just before 
definitive repair of the abdominal wall.
Fig. 7.—The patient two years following defini­
tive repair of the abdominal wall.
£
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Su m m a r y
Massive omphalocele with rupture of the 
amniotic membrane is almost always fatal. 
In such a situation, it is usually impossible 
to cover the defect with the patient’s own 
skin. In these circumstances, the use of a 
skin allograft is recommended. It provides 
a temporary biological dressing which pre­
vents contamination and peritonitis and 
buys time” during which the engorge­
ment and dilatation of the viscera can re­
solve sufficiently to permit closure with the 
patient’s own skin. Definitive repair of the 
abdominal wall can then be performed at 
a later date. Although others are probably 
using a similar technique, a review of the 
recent literature did not reveal a compar­
able report. This very limited experience 
seems to indicate that the use of homo­
graft skin under these circumstances has 
some merit and probably warrants further 
trial as a means of salvaging an otherwise 
hopeless situation.
The author wishes to acknowledge his gratitude 
t° Dre. J. K. Martin, J. J. Lukenchuk, J. F. Reid, 
P. Davey and H. Vermeulen for their co-opera­
tion.
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Resum e
L’omphalocele est une anomalie congenitale qui 
presente divers degres de gravite. La forme la plus 
grave, dans laquelle les visceres internes, y com- 
pris le foie et la rate, sont sortis de la cavite 
coelomique sans membrane amniotique, est con- 
sideree comme ayant inevitablement une issue fa­
tale. La presente communication a pour objet de 
decrire une technique qui emploie une homeo- 
greffe cutanee comme couverture temporaire des 
visceres et qui comble le defaut jusqu’a ce que les 
visceres en saillie puissent titre recouverts de la 
peau meme du malade. La correction definitive de 
l’anomalie persistante de la paroi abdominale an- 
terieure peut se faire a une date ulterieure.
D EFIN ITIVE TREATM ENT OF 
HYPERTHYROIDISM W ITH IODINE-131 
OR SURGERY
In this study 536 patients with hyperthy­
roidism were treated from 1950 to 1963 at the 
Temple University Hospital, Philadelphia, 
Pennsylvania; 319 were treated with iodine- 
131, 208 surgically, and nine were treated 
with a combination of both methods. Principal 
indications for iodine-131 therapy were pa­
tients over 40, recurrent hyperthyroidism after 
operation, poor surgical risks, sensitivity to 
antithyroid drugs, and refusal of surgical treat­
ment. An average dose of iodine-131 for 
diffuse toxic goitre was 7 me. and for toxic 
nodular goitre 12 to 15 me. Principal indica­
tions for surgical treatment were patients 
under 40, toxic nodular and adolescent goitre, 
and failure to respond to antithyroid drugs.
In the surgical group, 212 patients were 
prepared for operation with methimazole until 
they were euthyroid, followed by 17 days of 
Lugol’s iodine, 10 drops three times daily. 
Preoperative control of hyperthyroidism was 
achieved in an average of four to six weeks. 
In diffuse toxic goitre a subtotal thyroidectomy
was performed, while in nodular toxic goitre, 
if preoperative scan revealed a hyperfunction­
ing nodule with suppression of the remainder 
of the gland, only the nodule was removed. 
One patient in the series suffered a unilateral 
recurrent nerve paralysis but there were no 
instances of permanent hypoparathyroidism. 
Four patients had postoperative bleeding, and 
there were three wound infections. Three pa­
tients showed mild to moderate thyroid storm 
postoperativelv. There were no operative 
deaths.
Principal objections to treatment of hyper­
thyroidism with iodine-131 are the time re­
quired to control the disease and the incidence 
of permanent myxedema, the latter due to a 
rising incidence of hypothyroidism over a 10- 
year period after iodine-i31 therapy. Major 
advantages of thyroidectomy are prompt con­
trol of the disease and a low incidence of per­
manent myxedema, which does not rise with 
the passage of time.—Caswell, H. T., Robbins, 
R. R. and Rosemond, G. P.: Definitive treat­
ment of 536 cases of hyperthyroidism with 
iodine-131 or surgery, Ann. Surg., 164: 593 
1966.
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VOLVULUS OF THE SIGMOID, WITH SPECIAL REFERENCE TO THE 
ROLE OF GANGLION DEFICIENCY AS AN ETIOLOGICAL FACTOR0
II. D. HILDEBRAND, M.D., F.R.C.S.[C]t and J. W. WILSON, M.D., Essondale, B.C.
T he incidence of sigmoid volvulus in North 
7 America is not agreed upon in the litera­
ture.1 Some authors consider it a rare dis- 
ease, while others believe that it is second 
only to carcinoma as a cause of colon ob­
struction.2'4 It is agreed, however, that it is 
- a relatively common disease among the in­
sane, especially schizophrenics.2, 5-7 Among 
mental patients in one hospital, Dean and 
Murry5 found that sigmoid volvulus ac­
counted for 25% of all intestinal obstruc- 
q. tions in a five-year period.
The etiology of sigmoid volvulus re- 
, mains obscure. In the very young, it occurs 
i in conjunction with Hirschsprung’s disease. 
In the present study, 5 of 34 patients with 
volvulus had ganglion deficiency, suggest­
ing to us that this might prove to be a 
*v factor in other cases of volvulus, if the 
ganglia were carefully examined.
Conditions predisposing to volvulus in-
}  Fig. 1.—The immense distension of the twisted
sigmoid loop is seen in comparison with the di­
ameter of the normal segment of colon drawn 
h into the wound.
“ From the Department of Surgery, Crease Clinic, 
Essondale, B.C.
fSuite 1417, 750 West Broadway, Vancouver 9, 
B.C.
elude a long and freely movable sigmoid 
loop on a long mesentery. Symptomatic 
volvulus develops from the symptom-free 
180° volvulus normally present in many 
people. Torsion of more than 360° is rare 
because the bowel becomes so distended 
that further twisting is impossible (Fig. 1).
The high incidence of chronic constipa­
tion in the elderly and in psychotic pa­
tients is well known. Megacolon is relative­
ly common in the insane5, 810 and sigmoid 
volvulus is more common in mental hos­
pitals than general hospitals. A likely se­
quence of events in this disease is as fol­
lows: chronic constipation, recurrent fecal 
impaction, functional megacolon and fin­
ally sigmoid volvulus. In the primary 
aganglionic type of megacolon (Hirsch­
sprung’s disease) there is a similar pattern.
T he Role of Ganglion  D eficiency
in  the E tiology of V olvulus
We had an unusual opportunity to study 
sigmoid volvulus because many of the pa­
tients in this series came under our care 
in a large mental hospital where we were 
able to follow them closely.
It became apparent that we did not have 
uniform success with simple sigmoid-loop 
resection. A percentage of our patients 
showed recurrent symptoms of functional 
obstruction and dilatation of the remain­
ing colon, and two of them developed re­
current volvulus.
In some post-resection patients, careful 
radiologic study (Fig. 2) showed that the 
distension was immediately above the 
anastomosis and that the distal segment 
was of small calibre. Because this picture 
resembled that seen in congenital mega­
colon, rectal biopsies were done or the 
resected specimens reviewed. It was then 
found that the ganglia were absent in three 
patients and deficient in two (Fig. 3). In 
the most striking case, only 1 to 2 cm. of a 
strip section showed absence of ganglia. 
Some patients had degenerative changes in 
the ganglia, which were present in reduced
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Fig. 2.—Barium enema following sigmoid resec­
tion in a patient with Hirschsprung’s disease. The 
dilated normal bowel is seen funnelling down 
into a narrow aganglionic segment.
numbers over a wider zone than that in 
which the ganglia were absent.
Fig. 3.—Photomicrograph showing a few large, 
vacuolated ganglion cells on the right, in a pa­
tient with clinical evidence of ganglion deficiency.
One of the five patients with ganglion 
deficiency, who had a left hemicolectomy 
and low anterior section as the first pro­
cedure, died two years later without further 
bowel trouble. The entire ganglion-defici­
ent segment had apparently been included 
in the resected specimen. The remaining 
four patients had troublesome recurrence 
of obstructive symptoms or volvulus in 
other parts of the colon after the first opera­
tion. Two of these required more extensive 
resections but now appear to be doing 
well. A third patient, who had only lapar­
otomy and detorsion at the first operation, 
has done well following extensive resec­
tion for recurrent volvulus one year later. 
The fourth patient had a large sigmoid 
loop resected in which degenerative gan­
glia were seen. He continues to have 
troublesome constipation, periodic abdom­
inal distension and occasional fecal impac­
tion.
It is well known that anterior resection 
is generally not a satisfactory procedure in 
Hirschsprung’s disease. In those patients 
who did not do well following this opera­
tion, the entire ganglion-deficient segment 
apparently was not removed. In one of our 
patients we finally did a “pull-through” 
operation11 to get below the aganglionic 
area, and he has since done well.
T he Present Study
In the present study, we reviewed 34 
patients with sigmoid volvulus seen be­
tween 1951 and 1964 at the Provincial 
Mental Hospital, Essondale, British Colum­
bia and the Royal Columbian Hospital, 
New Westminster, British Columbia. Twen­
ty-four were mental patients; 11 had 
chronic brain syndrome with psychotic re­
action, 12 had schizophrenia, and one was 
mentally deficient. These patients were 
long-term inmates of a mental hospital and, 
for this reason, a detailed follow-up was 
possible.
There were 21 men and 13 women in 
the series. The average age was 67 years. 
Sixty-eight per cent of the patients were 
over 60 years old and this must be taken 
into account when the results are consid­
ered. In most of the series in the literature, 
the average age was not so high.
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Sy m p t o m s  an d  Signs
The presenting symptoms and signs, 
based on the first episode in each case, 
were similar to those recorded by other 
authors.12
Of the 34 patients, 23 complained of 
pain, 24 gave a history of constipation, 16 
vomited during the acute episode, and 
three patients presented with intermittent, 
watery diarrhea. Only one patient had 
rectal bleeding which was limited to a few 
clots. Thirty-one of the 34 had a grossly 
distended abdomen, 10 with tenderness. 
The radiologic diagnosis was correct in 31 
cases.
There were 54 episodes of volvulus with 
obstruction in the 34 patients. Twelve pa­
tients had more than one episode, and two 
had five or six.
T r e a t m e n t  an d  R esults
As a rule we preferred to reduce the 
volvulus using the sigmoidoscope and tube 
as the initial management; this was suc­
cessful in 88% of episodes (Table I).
TABLE I .— T reatment  of 54 E pisodes of A cute  S igm o id  
V olvulus in 34 P a tie n ts
Reduction
with 
sigmoid­
oscope 
and tube
Reduction
with
enema
Laparotomy
and
detorsion
Laparotomy
and
resection
Number of 
episodes 41 2 12 4
Successful 36 2 12 0
Deaths 0 0 3 2
Percentage
mortality 0 0 25 50
Twelve patients underwent laparotomy 
for detorsion, either because conservative 
treatment had failed or was not tried. In 
3 of these 12, the torsion was reduced and 
they were immediately prepared for elec­
tive resection. Three patients died follow­
ing simple laparotomy and detorsion. The 
remaining six all had a recurrence and five 
came to resection. The sixth was managed 
by sigmoidoscope and tube, and later died 
following the third episode of volvulus.
In 11 patients, detorsion alone was done 
and they were discharged without any de­
finitive treatment (Table II).
Nineteen patients ultimately came to 
elective sigmoid resection or left hemicol-
T A B L E  II.—F ollow -U p of  11 P a tie n t s  T r e a te d  by 
U etorsion  A lo n e
No
Resected recurrence
after in
Total Died o f recurrence: follow-up
cases Recurrences recurrence relieved period
Tl 8 3 5 3
ectomy; in all, the volvulus had previously 
been reduced by surgical or medical
means. Twelve of these (63%) have had 
an uneventful course since (Table III).
TABLE III.—R esults of E l e c t iv e  R esection  of S igm oid  
V olvulus in  19 P a tie n t s
Post-
Total operative Recurrence Ganglion
cases Cured deaths o f symptoms deficiency
19 12 3 4 5
D iscussion
When large-bowel obstruction is encoun­
tered in the elderly or the insane, sigmoid 
volvulus, carcinoma or diverticulitis should 
be considered as likely causes. It is inter­
esting to note that, among the insane, it is 
the schizophrenics, especially the paranoid 
type, who are more often affected, while 
manic depressives are not.
According to Bruusgaard,13 patients with 
volvulus often appear less ill than patients 
with colon obstruction due to other causes. 
Nayman14 suggested that early vomiting is 
a reflex phenomenon, whereas late vomit­
ing is an indication of gangrene.
Faidutti15 has shown that the duration of 
the volvulus does not parallel the condition 
of the sigmoid loop, gangrene sometimes 
being present after a short time or, con­
versely, absent after prolonged torsion.
Radiologic diagnosis is accurate in this 
disease. A scout film alone will often reveal 
a loop of bowel arising from the pelvis 
with the apex in the right or left upper 
quadrants. The remaining colon may also 
be distended but careful scrutiny will show 
that the sigmoid loop is lying anteriorly 
with the colon in the background (Fig. 4). 
Typically, a white band rises from the pel­
vis and passes upward representing the two 
layers of sigmoid wall which he apposed to 
each other. A barium enema, gently per­
formed under fluoroscopic control, may re­
veal the classical “bird-beak” or “ace-of- 
spades” deformity (Fig. 5).
The mortality rate in the present series
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Fig. 4.—Flat plate of the abdomen in sigmoid volvulus and a diagrammatic representation.
was 30%. The most satisfactory results 
followed elective resection (Table III). In general, the objective in the management 
of sigmoid volvulus is to bring the patient 
to the point where an elective sigmoid re­section can be performed.
When sigmoidoscopy and tube insertion
Fig. 5.—Classical bird-beak deformity in sigmoid volvulus. The twist at the site of obstruction is clearly apparent.
are unsuccessful, operative reduction of the 
acute volvulus is necessary. Since a double 
“closed-loop” obstruction is present, cecos- 
tomy or transverse colostomy alone is a tragic error.
The recurrence rate following conserva­tive treatment is so high that definitive 
operation is urged by most surgeons.3,14,16_ 
L>1 Operation is done under the following 
circumstances: (1) as an initial procedure 
by those who do not favour the use of sig­
moidoscope and tube; (2) as an emergency 
procedure when detorsion is not possible 
by conservative means; (3) as an emergency 
procedure when there is evidence of gan­
grene; (4) as a definitive procedure after 
reduction of the volvulus and preparation of the bowel.
In the first two instances, in the absence of gangrene, the procedure of choice is laparotomy and detorsion. The bowel is decompressed using a rectal tube which is passed up from below under the sur­
geon’s guidance. Trocar decompression of the loop may be necessary before detorsion is possible (Fig. 1). If this is all that is done, 
the volvulus may recur, conceivably within hours. Case22 has suggested bringing out the apex of the involved loop as a colos­tomy, thus preventing recurrence of the volvulus while the bowel is prepared for resection. Some surgeons5,15 have obtained 
surprisingly good results in small series by
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doing resection and anastomosis as an in­
itial procedure in an unprepared bowel.
The highest mortality occurs in patients 
in whom emergency operation is performed 
because of gangrene of the bowel. These 
patients usually are ill and are a poor op­
erative risk. If the bowel is gangrenous, 
the surgeon has no choice but to exterior­
ize and resect. The Mikulicz resection has 
proved unsatisfactory in sigmoid volvulus. 
In a review of several series, Nayman14 
found this method resulted in a mortality 
rate of 83%. It is, of course, the poor-risk 
patients who are treated by Mikulicz re­
section,4 but even allowing for this, the 
mortality rate is still high. The main prob­
lem seems to be that the distal segment is 
too short to be brought out without tension 
and embarrassment of the blood supply. 
Closure and inversion of the distal stump 
while the proximal end is brought out as a 
colostomy (Hartmann resection) seem to 
give better results in this disease.
Su m m a r y
Sigmoid volvulus is relatively common 
among mental patients and the aged. It is 
postulated that severe constipation in the 
elderly and the insane starts a chain of 
events that ends in megacolon and volvul­
us. The diagnosis is easy if the condition 
is suspected.
Operative treatment of volvulus con­
tinues to carry a high mortality rate, lead­
ing some surgeons to rely more heavily on 
conservative management. However, the 
recurrence rate following medical treatment 
is so high that definitive surgery is usually 
indicated.
Thirty-four patients with sigmoid volvu­
lus have been described and particular at­
tention has been paid to the results of treat­
ment. Sigmoidoscopy and the insertion of 
a rectal tube were valuable in preparing 
the patient for elective resection. It is dan­
gerous to temporize with recurrent volvu­
lus in uncomplaining mental patients. Ade­
quate elective resection is the treatment of 
choice. When an emergency resection for 
gangrenous bowel is necessary, the Hart­
mann procedure is preferable.
Not infrequently, Hirschsprung’s disease 
may be the underlying cause of sigmoid 
volvulus. In the presence of megacolon, or
when symptoms persist after sigmoidec­
tomy, this disease should be suspected and 
a rectal biopsy performed. When a ganglion 
deficiency is demonstrated, low anterior 
resection or a pull-through procedure is in­
dicated rather than simple sigmoidectomy.
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R e s u m e
Le volvulus du sigmo'ide n’est pas une trouvaille 
rare chez le malade mental et le vieillard. Son 
etiologie demeure obscure, mais comme une con­
stipation opiniatre et un megacolon s’observent 
souvent, ces elements contribuent probablement a 
la formation du volvulus. Au cours de la presente 
etude, sur 34 malades souffrant de volvulus sig- 
moidien, cinq presentaient une insuffisance gan- 
glionnaire. Si on veut se donner la peine de re-
chercher ces anomalies, on constatera Fabsence de 
ganglions ou leur degenerescence chez un plus 
grand nombre de malades souffrant de volvulus. 
11 est generalement indique de pratiquer une ope­
ration radicale, mais il peut etre tres utile de 
proceder a une decompression d’urgence au moyen 
du sigmoidoscope et du tube rectal. Dans les cas 
ou s’impose une resection d’urgence pour gan­
grene de l’intestin, il est preferable d’employer la 
methode de Hartmann. S’il y a megacolon ou si 
les symptomes persistent apres sigmoi'dectomie, 
il y a lieu de soupgonner la maladie de Hirsch­
sprung. Si une biopsie la confirme, il faudra pra­
tiquer une resection anterieure basse ou un “pull- 
through” plutot qu’une simple sigmoi'dectomie.
ANTIBIOTICS IN BILIARY TRACT 
OPERATIONS
In 1962 we reported the described bacteria 
found in 100 consecutive bile cultures. We 
now add a study of bacteria recovered from 
502 bile cultures obtained between 1960 and 
1964. In both series, Escherichia coli was the 
commonest organism recovered. A significant 
number of nonhemolytic streptococci, alone or 
in combination with Escherichia coli, Strepto­
coccus viridans, and hemolytic streptococci, 
was found. Streptomycin and chloromycin con­
tinue to be effective against the more com­
monly recovered Escherichia coli. Penicillin G 
is still the most effective drug against the 
streptococci cultured from bile.
In recent years fatal Clostridium perfrin- 
gens and Escherichia coli infections have been 
reported following biliary tract operations. 
These reports seem to indicate that this lethal 
complication is now more frequent. Clostridi­
um perfringens, alone or in combination with 
Escherichia coli, occurred in 8% of our posi­
tive bile cultures. Gordon-Taylor and Whitby 
have reported a 19% incidence of Clostridium  
perfringens while Schottenfield reported only 
a 0.7% incidence in gallbladder cultures. Alte- 
meier and his associates have demonstrated 
the specificity of penicillin against Clostridium  
perfringens. Penicillin affords the greatest 
protection when given 12 hours before wound 
contamination, a fact that is of paramount 
importance in Escherichia coli and Clostridium  
perfringens sepsis. This serious complication 
can be prevented by therapeutic doses of peni­
cillin and streptomycin given 12 hours before 
and on the morning of operation and con­
tinued in the immediate postoperative period. 
Active sepsis that is suspected clinically or 
demonstrated by culture may be aborted by 
adding massive, intravenous penicillin and 
chloromycetin therapy. We have treated suc­
cessfully active Clostridium perfringens and
Escherichia coli sepsis in one patient each.
In 1957 Edlund and his associates found 
positive bile cultures in 75% of all biliary tract 
patients and as high as 90% in those with 
common duct stones. Our overall incidence was 
23% and, when common duct stones were 
recovered, 37%. Although the different meth­
ods of obtaining bile cultures might partly ex­
plain this discrepancy, our preoperative use of 
antibiotics in acute cholecystitis and jaundice 
is also a significant factor. Penicillin is ex­
creted in bile, and the vascularity of the extra- 
hepatic biliary tree delivers high drug concen­
trations when this antibiotic is given in large 
doses. When the bacteria are sensitive, there 
is a rapid sterilization of the biliary tract.
Elderly patients undergoing biliary opera­
tions are shown to need better antibiotic pro­
tection when the mortality in this homogene­
ous group is compared with others on the 
private and resident service during the same 
interval. We performed 2088 biliary tract op­
erations with 28 deaths—a mortality rate of 
1.3%. One-third of these patients were over 
the age of 60 years; 26 out of the 28 deaths 
occurred in this age group—a mortality rate 
of 3.7%. Sepsis was a direct or a significant 
contributing factor in nine of these deaths. We 
had two deaths among 167 patients over the 
age of 60—a 1.2% mortality; neither death 
was due to infection. We attribute this small 
but significant improvement in mortality to an 
aggressive antibiotic program. The incidence 
of positive bile cultures is 0 to 15% up to 
age 59. It practically doubles with each suc­
ceeding decade after that. Because of these 
findings and the poor tolerance to infection 
among ageing patients, we recommend a regi­
men of antimicrobial therapy for both clean 
and contaminated biliary tract wounds in pa­
tients over 69 years of age.—Pyrtek, L. J. and 
Bartus, S. A.: An evaluation of antibiotics in 
biliary tract surgery, Surg. Gynec. Obstet. 
125: 101, 1967.
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CASE R E P O R T S
PSEUDODISLOCATION: AN UNUSUAL BIRTH INJURY
R. A. HALIBURTON, M.D., M.S., F.A.C.S.,* J. R. BARBER, M.D., M.S., F.I.C.S., 
F.A.C.S. and R. L. FRASER, M.D., F.R .C .S.[C], Windsor, Ont.
F ra c tu re  through an epiphyseal plate is a 
rare birth injury. The epiphyseal plate is 
radiolucent and an undisplaced fracture 
may show no obvious radiographic change. 
A displaced fracture through an epiphyseal 
plate adjacent to an unmineralized epi­
physis will have a radiographic appearance 
that mimics a dislocation of the neighbour­
ing joint. The term “pseudodislocation” is 
used to describe the latter type of injury. 
The humeral and proximal femoral epi­
physes are usually not visible on radio-
Fig. 1.—Radiograph of a normal full-term in­
fant at birth. Epiphyses of humerus and proximal 
femur are not mineralized but that of the distal 
femur shows clearly.
“Reprint address: 402 Medical Arts Building, 
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graphs at birth (Fig. 1), hence, a pseudo­
dislocation can occur at the shoulder, el­
bow or hip. The following case histories 
illustrate the importance of a clear under­
standing of these facts in the proper man­
agement of an infant who has sustained a 
joint injury at birth.
C a se  R epo rts
Case I . —A male infant, birth weight 9 lb., 
was born on March 14, 1958, to a para i, 
gravida ii mother. The labour was prolonged 
and delivery was by breech extraction. The 
infant required resuscitation and a diagnosis 
of asphyxia pallida was made. W e examined 
the child on the fifth day of life because of 
suspected injury to the right hip. The hip 
was swollen and indurated and was held in 
adduction and external rotation. The radio­
graphs showed upward and lateral displace­
ment of the proximal end of the femur but 
a normal acetabulum (Fig. 2). A diagnosis of 
traumatic dislocation of the hip was made. 
Closed reduction under anesthesia on the sixth 
day of life was unsuccessful. Surgical explora­
tion was performed on the eleventh day. The 
femoral epiphysis was in its normal position 
in the acetabulum and a mass, found around 
the greater and lesser trochanters, was identi­
fied as osteoid tissue. The operative findings 
were diagnostic of a displaced fracture through 
the proximal epiphyseal plate of the femur. 
Postoperatively, the hip was immobilized in 
an abduction spica cast. The cast was removed 
three weeks later and radiographs then showed 
abundant perimetaphyseal calcification (Fig. 
3). Radiographs at 3 months of age showed 
an epiphysis in the right femoral head but the 
left femoral capital epiphysis was absent. The 
epiphyses for both femoral heads were seen 
on radiographs taken when the infant was 5 
months old; the right was larger than the left 
(Fig. 4). At 16 months of age, the child 
walked with a mild limp and there was limita­
tion of abduction and internal rotation of the 
right hip. Radiographs at this time showed 
only mild deformity of the upper end of the 
femur (Fig. 5). On September 23, 1966, at the 
age of 8V2 years, the boy had no complaints. 
He walked normally, the right leg was half an 
inch longer than the left and there was mini-
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Fig. 3.—The pelvis at 1 month of age. There is abundant perimetaphyseal calcification 
of the proximal end of the right femur (Case 1).
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Fig. 4.—The pelvis at 5 months of age. The epiphyses for both proximal femurs are mineral­ized; the right is larger than the left. There is no evidence of dislocation of the right hip (Case 1).
mal limitation of internal rotation of the right 
hip. Radiographically, the entire upper end 
of the right femur was larger than the left 
but there was no angular deformity of the 
femoral neck (Fig. 6).
Case 2.—A female infant, birth weight 8 lb. 
6 oz., was born April 4, 1966, to a para i, 
gravida ii mother. The delivery following 
breech presentation was difficult and the left 
arm was caught behind the head. Three days 
later it was noticed that the child did not 
move her left arm and that there was slight 
bruising behind the left shoulder. A radio­
graph of the left shoulder did not show a frac­
ture (Fig. 7). A diagnosis of Erb’s palsy was 
made and the left arm was splinted with the 
shoulder abducted and externally rotated in 
the Statue-of-Liberty position. We first ex­
amined the patient when she was 18 days of 
age. When the splint was removed, we saw 
that the patient was able to move the left 
arm. There was an abduction deformity of 
the left shoulder with a deep soft-tissue cleft 
laterally, suggesting a dislocation of the left 
shoulder. Radiographs showed medial and in­
ferior displacement of the proximal end of the 
humerus with slight calcification along the 
lateral side of the metaphvsis (Fig. 8). An 
arthrogram with iodopyracet (Diodrast) was 
interpreted as outlining the upper humeral 
epiphysis in the glenoid cavity (Fig. 9) and, 
on the strength of this, a diagnosis of pseudo­
dislocation was made. The splint was dis­
carded and the child was allowed to move the 
arm freely. At 1 month of age she was using
Fig. 5.—The pelvis at 16 months of age. There has been extensive remodelling of the proximal end of the right femur (Case 1).
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Fig. 6a
Fig. 6b
Fig. 6.—(a) Anteroposterior and (b) frog-lateral radiographs of the hips at 8H years, 
rhe upper end of the right femur is larger than the left but there is no gross angular de­
formity (Case 1).
the left arm normally and, on the radiographs, the normal side. Radiologic examination at 6 
an epiphysis could be seen in the left upper weeks of age showed extensive remodelling
humerus, but an epiphysis did not show on of the upper end of the left humerus (Fig. 10).
October 1967 PSEUDODISLOCATION 459
Fig. 7.—Radiograph of the shoulders at 3 days of age. There is soft-tissue swelling 
of the left shoulder but no evidence of a fracture or dislocation (Case 2).
Fig. 8.—The shoulders at 18 days of age. The proximal end of the left humerus is 
displaced medially and inferiorly to the glenoid, and there is calcification along the lateral 
side of the metaphysis (Case 2).
Fig. 9.—An arthrogram and a diagrammatic sketch of the left shoulder at 18 days of age. 
The epiphysis of the proximal humerus is normally located in relation to the glenoid (Case 2).
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Fig. 10.—The left shoulder at 6 weeks of age. The epiphysis of the proximal humerus is present 
and there is extensive remodelling of the upper end of the humerus (Case 2).
At 6 months of age, the deformity was much 
less obvious and radiographs showed that the 
upper ends of both humeri were almost the 
same (Fig. 11).
D isc u ssio n
Standard English texts give little infor­
mation about birth fractures through epi­
physeal plates. Index Medians lists 17 such
reports from 1960 until mid-1966 and, al­
though three of these were published in 
English1'3 only one3 describes patients born 
in English-speaking countries. These in­
juries appear to be more common and 
better understood in foreign countries 
where obstetrical techniques are less re­
fined.
Concerning pseudodislocation at the hip,
Fig. I I .—The shoulders at 6 months. Remodelling of the humerus is almost complete (Case 2).
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six months after our experience with Case 
1, Michail et a l*  of Athens reported two 
infants in whom the proximal femoral epi­
physis had separated during birth. They 
were fortunate because both patients were 
first seen after calcified callus around the 
proximal femur was visible on the radio­
graphs. In their review of the literature, 
they found 40 infants with birth fracture 
through the proximal femoral epiphyseal 
plate and concluded that true traumatic 
dislocation of the hip at birth had never 
been demonstrated. Mortens and Christen­
sen2 agree with Michail et al. that trau­
matic dislocation of the hip at birth does 
not occur and recommend that birth frac­
tures of the proximal femoral epiphyseal 
plate should be treated by Bryant’s over­
head traction. Denes and Weil1 of Buda­
pest described three patients in whom this 
fracture occurred during delivery by ce­
sarean section, and noted that the injury 
was caused by forcible traction and rota­
tion on the leg. They warned that the same 
care is required in cesarean section as in 
breech delivery.
Regarding pseudodislocation of the 
shoulder, it is of interest that in the Revue 
d’Orthopedie, 1937, two case reports5' 6 ap­
pear side by side describing patients who 
undoubtedly had the same injury. Petri- 
gnani0 made a diagnosis of traumatic, ob­
stetrical dislocation of the shoulder. He 
was able to reduce the dislocation and a 
radiograph six months later showed the 
shoulder to be normal. Michel5 made a 
diagnosis of obstetrical separation of the 
upper humeral epiphysis, and in the fol­
lowing terms described how he made the 
diagnosis: “par une heureuse et rare co­
incidence le noyau d’ossifieation cepha- 
lique qui n’apparait normalement qu’au 
cours de la premiere annee est ici tres net- 
tement visible en place normale”. The 
humeral metaphysis was displaced medially 
and inferiorly to the glenoid and he was 
able to reduce the displacement by mani­
pulation. Subsequent radiographs showed 
perimetaphyseal calcification and an ex­
cellent result was obtained. Michel be­
lieved that this type of fracture was often 
confused with obstetrical paralysis and 
other injuries. Scupola and Gargiulo7 
studied this injury to determine the posi­
tion of the arm needed to reduce accur­
ately the displacement using anatomical 
studies of stillborns. They recommended 
that the arm be immobilized with the 
shoulder adducted and internally rotated 
by bandaging the injured arm to the chest. 
The infant (Case 2) described in the pres­
ent paper illustrates how this injury may 
be confused with Erb’s palsy and that an 
accurate diagnosis must be made if mis­
treatment is to be avoided. The two condi­
tions may coexist and, if the diagnosis is in 
doubt, the infant should be treated for an 
epiphyseal fracture during the first three 
weeks of life; treatment for Erb’s palsy, if 
necessary, can then be started.
We have not seen an infant with pseudo­
dislocation of the elbow. Siffert1 described 
three infants seen at birth with displace­
ment of the distal humeral epiphysis. They 
were all full-term infants born following a 
difficult delivery. Lateral radiographs of 
the elbow showed posterior displacement 
of the radius and ulna relative to the hu­
merus. The displacement was corrected by 
manipulation and the elbow was splinted 
in flexion. Valdiserri and Kelescian8 de­
scribed a similar case and noted that the 
first Italian case was reported in 1949 by 
Camera who estimated that 40 similar 
cases had been reported in the literature.
C onclusions
Pseudodislocation is a term used to de­
scribe a displaced birth fracture through 
the epiphyseal plate at the hip, shoulder 
and elbow. These injuries have certain 
features in common which may be sum­
marized as follows:
1. A history of difficult delivery.
2. Clinical evidence of joint injury.
3. Initial radiographs that suggest dislo­
cation.
4. Arthrography correctly identifies the 
injury.
5. Radiographs three or four weeks after 
birth show perimetaphyseal calcification.
6. In the radiograph, the epiphysis on the 
side of injury usually appears first and is 
larger than that on the nonnal side.
7. Remodelling of residual displacement 
is so rapid and complete that only simple 
methods of treatment should be used.
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R esu m e
La pseudo-luxation, fracture deplacee qui sur- 
vient a la naissance au niveau de la plaque epi- 
physaire adjacente a la zone non mineralisee 
metapbyso-epiphysaire est une lesion rare. A la 
naissance, les plaques epiphvsaires et les epiphyses 
adjacentes de l’hurnenis et du femur proximal 
sont radio-transparentes et la radiographie donne 
du deplacement de la fracture une image qui fait 
croire a une luxation de l’articulation voisine. Dans 
la pseudo-luxation, qui peut survenir a l’epaule, 
au coude ou a la handle, une fracture non de­
placee peut ne pas presenter de nette modifica­
tion sur la radiographie. Le present article pre­
sente deux cas de nourrissons atteints de cette 
lesion. L’un d’eux avait une pseudo-luxation de la 
hanche, qui avait ete prise a tort pour une ve­
ritable luxation traumatique; l’autre avait une 
fracture non deplacee de l’humerus proximal, qui 
avait ete prise a tort pour une paraplegie d’Erb 
et avait ete transformee en une pseudo-luxation 
de l’epaule par une attelle ou le bras etait dans 
la position de la statue de la Liberte. Toutes ces 
lesions ont des caracteres communs et le retablisse- 
ment du deplacement residue! est si rapide et si 
complet qu’il ne faut recourir qu’a de simples 
methodes de traitement.
A R TE R IA L  CO LLA TER A L 
C IR C U LA TIO N  O F L IV E R
The sequelae of ligation of the hepatic ar­
tery or its branches during life are not fully 
understood but it is known that the site of 
ligature of the hepatic vessels is crucial. For 
example, ligation of the common hepatic ar­
tery usually produces no ischemic change, but 
ligation of the proper hepatic artery or one 
of its principal branches leads to total or par­
tial liver necrosis unless compensatory arterial 
perfusion is provided through a collateral sys­
tem. In such perfusion accessory liver arteries 
and interarterial anastomoses are important.
The accessory right and left hepatic arteries 
are important collateral channels. The acces­
sory right hepatic artery may originate from 
the superior mesenteric or the gastroduodenal 
artery and supply part or all of the right lobe 
and the gallbladder. The left accessory hepa­
tic artery usually originates from the left gas­
tric artery and supplies part of the left lobe. 
Other accessory hepatic arteries may arise 
from the celiac, diaphragmatic or anterior ab­
dominal wall arteries. Postmortem studies have
shown that accessory hepatic arteries are pres­
ent in 38.4%  of patients.
When there is diminished perfusion of the 
liver due to obstruction of a hepatic artery, 
interarterial anastomoses have great signifi­
cance. They are found between the right and 
left hepatic arteries in 69% of patients. Similar 
communications may exist between accessory 
hepatic arteries as well.
Extrahepatic collateral anastomoses are also 
found between the hepatic arterial tree and 
arteries of other organs. The most important 
collateral of this type is the anterior pancre­
atoduodenal arcade. Similar anastomoses exist 
between the hepatic artery and the splenic 
artery, the left and right gastric arteries, and 
between the anterior and posterior branches 
of the cystic artery.
After ligation of a major hepatic artery, a 
complex collateral system develops which is 
partly made up of accessory hepatic arteries 
and the interarterial anastomoses, and partly 
from an increase in the branches arising prox­
imal to the point of ligation.-D ux, A., Biich- 
eler, E. and Thurn, P.: Der arterielle Kolla- 
teralkreislauf der Leber, Fortsch . R oentsenstr 
105: 1, 1966.
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GUNSHOT W O U N D  OF ABDOM INAL AORTA: FAVOURABLE FACTORS  
A N D  POINTS IN TECH NIQUE L E A D IN G  TO SURVIVAL0
ERIC M. NANSON, M.B., Ch.B.(N .Z.), FR.C.S.jEng. & C ], F.A.C.S. and 
N. FAHMI, M.D., Saskatoon, Sask.
In  1966 Richards et al. 1 reported that, as 
of August 1965, 14 cases of successful re­
pair of a laceration of the abdominal aorta, 
including two of their own, had been re­
ported in the literature. They pointed out 
the factors that favoured a successful out­
come. The case reported in this communi­
cation serves to emphasize some of these 
points and contradicts others.
C ase R eport
K.D. was a 12-year-old Indian boy who was 
out shooting rabbits with a friend some 300 
miles north of Saskatoon, Saskatchewan, when 
he was inadvertently shot in the abdomen 
by a .22-calibre bullet from his friend’s rifle. 
The bullet ricocheted off a rock and entered 
the left upper quadrant of the abdomen just 
below the costal margin in the anterior axillary 
line. He was transported by car to Nipawin 
Hospital, some 100 miles, where he was given 
500 c.c. of blood, flown on by ail' ambulance 
to Saskatoon (180 miles), and taken to Univer­
sity Hospital, where he arrived 5% hours after 
the injury occurred.
He was a pale, anxious boy, sweating pro­
fusely, and obviously in shock. He was vomit­
ing blood, and complaining of thirst. His blood 
pressure was 85 /50  mm. Hg and his pulse 
was 120/min. and feeble. His chest was clear 
to percussion and auscultation. His abdomen 
was moderately distended, with guarding and 
marked, generalized tenderness. Bowel sounds 
were absent. Rectal examination revealed ten­
derness in the pouch of Douglas.
A Levin tube was passed into his stomach 
and bright-red blood was aspirated. Two fur­
ther intravenous drips were set up, one in 
each arm, and a catheter to record central 
venous pressure was passed down his jugular 
vein. He was given 1000 c.c. of unmatched 
“0 ”-negative blood and 2000 c.c. of normal 
saline but, in spite of this, he lapsed into un­
consciousness and his pulse rate rose to 
150/min. His blood pressure was 70/50 mm. 
Hg. He was rapidly transferred to the operat­
ing room because it was obvious that major, 
catastrophic, intra-abdominal bleeding was 
taking place. A radiograph of the abdomen
“ From the Department of Surgery, University of 
Saskatchewan, Saskatoon, Sask.
showed that the bullet was lying in the right 
upper abdomen posteriorly, opposite the trans­
verse process of the first lumbar vertebra (Fig. 
1).
Fig. 1.—Admission film showing the entrance 
wound (E.W.) just underneath the left costal mar­
gin, and the final location of the bullet in the 
right upper quadrant. The suggested track is 
dotted in. The general haziness of the film is due 
to extensive intraperitoneal and retroperitoneal 
hemorrhage.
The abdomen was entered through an upper 
transverse incision. On opening the peritone­
um, the peritoneal cavity contained much free 
blood and a large retroperitoneal hematoma, 
but no free bleeding was seen. Rapid explora­
tion revealed two perforating wounds of the 
front and back wall of the body of the stom­
ach, a tangential laceration of the fourth part 
of the duodenum, a tangential perforation o f 
the splenic vein, minor damage to the pan­
creas, and a retroperitoneal hematoma o f un­
explained origin.
The peritoneum over the aorta was incised 
and immediately massive, bright-red bleeding 
occurred. This was controlled by local pres­
sure. A vertical incision was made in the mid­
line up to the xiphistemum to convert the 
transverse abdominal incision into an inverted 
T. Then an arterial clamp was placed across
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tus. This controlled the retroperitoneal bleed­
ing to some degree. The abdominal aorta was 
then widely exposed by clearing out the 
retroperitoneal blood clot. It became evident 
that there was a posterolateral tear in the left 
side of the aorta about one inch above the bi­
furcation. This tear was closed with 00 silk 
sutures with some difficulty, due to its poster­
ior location. Release of the aortic clamp 
showed that bleeding was controlled and distal 
pulses were satisfactory.
The lateral tear in the splenic vein was then 
sutured with 4-0 arterial mersilene sutures. 
Then the fourth part of the duodenum was 
repaired. Finally the two holes in the stom­
ach were closed with 00 chromic catgut su­
tures.
Fig. 2.—Film taken some two weeks after injury 
showing the final location of the bullet. It has 
moved nearer to the spine due to absorption of 
retroperitoneal hematoma.
A Witzel-type jejunostomy catheter was in­
serted into a proximal loop of jejunum as a 
precautionary measure in case the closure of 
the duodenum was unsuccessful and a leak 
should develop; thus a feeding jejunostomy 
would be available. The abdomen was drained 
with a Penrose drain.
The rest of the abdomen was carefully 
checked. The pedicles of both kidneys were 
inspected and proved to be intact. The loca­
tion of the ureters could not be determined 
because of the massive retroperitoneal hema­
toma. The spleen was intact.
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Postoperatively, the patient made an unin­
terrupted recovery. The jejunostomy tube was 
not required because all bowel closures healed 
by first intention. He left hospital 22 days 
after operation.
The bullet was never found and subsequent­
ly radiographs of the abdomen showed that it 
was located in the right upper quadrant near 
the upper pole of the right kidney and oppo­
site the transverse process of the first lumbar 
vertebra (Fig. 2).
D iscussion
The points of interest in this case are 
several. (1 ) The long period from the time 
of injury to the time of closure of the aorta, 
seven hours. (2) Prompt use of unmatched 
blood first in the country hospital, and then 
in the emergency department at University 
Hospital. (3) The tamponading of the 
posterior tear in the lower abdominal aorta 
by the posterior parietal peritoneum, until 
the latter was incised at operation. This 
tamponade effect undoubtedly saved the 
boy’s life.
Finally, the course of the bullet was pe­
culiar. It entered the left upper quadrant, 
pierced both walls of the stomach adjacent 
to the lesser curvature, damaged the duo­
denum in the region of the ligament of 
Treitz, nicked the splenic vein, dam­
aged the posterolateral wall of the aorta 
on the left side and then jumped over into 
the right paravertebral gutter. One can 
only deduce that the bullet hit the antero­
lateral border of the second lumbar verte­
bra on the left side, damaging the aorta, 
and ricocheted up to the right, fortunately 
not damaging the inferior vena cava.
In handling a case such as this, it is im­
portant to make a rapid decision that intra­
abdominal hemorrhage is occurring, to ini­
tiate prompt resuscitation measures with 
unmatched “©’’-negative blood and saline, 
and proceed to laparotomy as soon as pos­
sible with further compatible and cross- 
matched blood up to 3000 c.c. being avail­
able. If there is an aortic tear, it is impor­
tant to control the initial bleeding encoun­
tered on opening the peritoneum by direct 
pressure, and then to gain proximal control 
of the aorta with a clamp at the level of 
the esophageal hiatus. It should then be 
possible to define the hole in the aorta more 
precisely by cleaning away some of the
h ' ‘
\
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retroperitoneal hematoma. The closure of 
the aorta is best effected with 00 silk on an 
atraumatic needle. Finer sutures and small 
needles are difficult to use in a traumatized 
area such as this with imperfect exposure 
due to extravasated blood.
Following this, a thorough inspection 
of all intra-abdominal structures should be 
carried out. It is hard to explore retroperi­
toneal structures such as the ureters be­
cause of the extensive extravasation of 
blood. Multiple vascular injuries have to 
be borne in mind.
Summary
This is a case report of a 12-year-old 
Indian boy who was hit in the abdomen 
by a .22-calibre bullet. The bullet perfor­
ated both walls of the stomach, the left 
splenic vein, the fourth part of the duo­
denum and the posterolateral portion of 
the aorta. The boy was operated on seven 
hours after the injury and survived. The 
peculiar course of the bullet is discussed. 
The factors that led to the fortunate sur­
vival of this child are outlined and the 
method of treatment is discussed. This 
represents the fifteenth reported case of 
abdominal aortic laceration with survival.
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Resume
Un gargonnet de 12 ans a ete atteint dans l’ab- 
domen par une balle de calibre 0.22. Les lesions 
comprenaient une blessure de l’aorte abdominale 
inferieure, une blessure de part en part de l’esto- 
mac, une laceration tangentielle de la quatrieme 
partie du duodenum et une perforation tangen­
tielle de la veine splenique. Les lesions ont ete 
reparees par sutures. L’enfant s’est bien retabli. 
Les points principaux du present cas sont les 
suivants: (1 )  Le long delai qui s’est ecoule entre 
le moment de la blessure et la fermeture de 
l’aorte, soit sept heures. (2 )  L ’effet de tampon- 
nement du peritoine posterieur de la cavite ab­
dominale qui a enraye l’hemorragie de l’aorte.
II s’agit ici du quinzieme cas publie dans la 
litterature depuis 1966, qui concerne une blessure 
par coup de feu de l’aorte abdominale et dont la 
victime a survecu.
BILATERAL MULTIPLE CARCINOMA 
OF LUNG
In a 10-year period, 3 of 623 patients with 
bronchogenic carcinoma of the lung had bi­
lateral lesions. A fourth patient who did not 
have biopsy or autopsy is also presented.
The first patient, a 55-year-old man, had 
resection of the left upper lobe for squamous 
cell carcinoma in 1955. Hilar nodes were neg­
ative. Six years later the right upper lobe was 
resected for an invasive bronchial adenoma 
with regional node metastases. He subsequent­
ly died with metastatic disease.
The second patient, a 65-year-old man, had 
a pneumonectomy on the right side for squa­
mous cell carcinoma in 1959. The hilar nodes 
were involved. The patient died on the third 
postoperative day. Autopsy disclosed a second 
primary squamous cell carcinoma of the left 
lung with metastases to the hilar nodes.
The third patient, a 54-year-old man, had a 
left upper lobectomy for poorly differentiated 
adenocarcinoma in February 1960. No region­
al nodes were involved. In October 1962, a
right upper lobectomy was done for a poorly 
differentiated squamous cell carcinoma. There 
were no obvious regional node metastases. 
Pulmonary edema developed and he died on 
the first postoperative day.
The fourth patient, a 50-year-old man, had 
a coin lesion in the upper left lung field and a 
soft-tissue density in the subapical region of 
the right lung. In April 1964, a left upper 
lobectomy was performed for a poorly differ­
entiated squamous cell carcinoma. Eight 
months later he developed symptoms and a 
chest roentgenogram revealed an increase in 
size of the right upper lobe lesion. His condi­
tion deteriorated and he died in February 
1955. An autopsy was not granted.
Conservative resection of the primary lesion 
is recommended. The authors believe that the 
incidence of second primary lesions will rise 
with the anticipated increase in longevity fol­
lowing resection for carcinoma of the lung.— 
Lehman, J. A., Jr. and Cross, F. S.: Bilateral 
multiple carcinoma of the lung, Cancer, 19: 
1931, 1966.
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ACUTE OSTEOMYELITIS: AN UNUSUAL CASE
GORDON G. DALE, M.D., F.R.C.S.fC],* Islington, Ont.
Acute osteomyelitis in childhood has al­
ways been difficult to treat. The use of 
antibiotics has improved treatment in most 
cases but, at the same time, has produced 
new problems. In recent years, many unu­
sual manifestations of acute osteomyelitis 
have been described and many of these 
were probably associated with antibiotic 
therapy, inadequate in amount and/or dur­
ation.
The case described in this communica­
tion is unusual in several respects: (1) Acute 
osteomyelitis rarely affects the radius. (2) 
It is now unusual to see the whole shaft 
of any bone involved by osteomyelitis. (3) 
It is even more unusual to see a bone so 
extensively involved that part of the shaft 
disappears and is never reconstituted.
C ase Report
A 3-year-old girl was first seen on July 2, 
1963 with symptoms of acute pharyngitis for 
which she received a novobiocin and tetra­
cycline mixture (Albamycin T), one dram 
three times a day, for two or three days. She 
made a rapid recovery. On August 16, 1963, 
she fell and injured her right elbow sustaining 
a superficial abrasion. Radiographs of the el­
bow were normal and the patient was treated 
with chloramphenicol palmitate, one dram 
every six hours. She did not improve and was 
admitted to hospital on August 22, complain­
ing of a painful swelling and appearing acutely 
ill. On examination, the whole right forearm 
was swollen and there was considerable tender­
ness about the elbow. Her oral temperature was 
100° F. The white blood cell count was 16,- 
000/c.mm. with 83% polymorphonuclear leu­
kocytes. Radiographs of the elbow showed 
only soft-tissue swelling. There was no evi­
dence of a bony lesion. A subcutaneous abscess 
over the right elbow was drained under gen­
eral anesthesia and one ounce of pus was ob­
tained, from which Staphylococcus aureus was 
subsequently cultured which was sensitive to 
all antibiotics. The patient received one million 
units of aqueous penicillin every six hours on 
the day of operation and the next day, and 
subsequently oral penicillin, 250 mg. every 
eight hours. The patient improved, and was
“Reprint address: 5150 Dundas Street West, Is­
lington, Ont.
Fig. 1.—Films taken on September 25, 1963 
demonstrating osteomyelitis at both the upper and 
lower metaphyses, with some new bone formation. 
The midshaft of the radius is normal.
sent home after six days. However, after three 
days at home, she was readmitted because of 
increased swelling and pain in the right fore­
arm. The radiographs now suggested an osteo­
lytic lesion in the lower radius compatible with 
osteomyelitis. The patient was treated with 
rest, elevation of the right arm, and oral peni­
cillin and chloramphenicol palmitate in the 
doses mentioned above. At this time, her white 
blood cell count was 14,800/c.mm. and her 
sedimentation rate was 11 mm. in one hour. 
The patient was discharged from hospital on 
September 7 and continued on oral penicillin 
for two weeks until September 21, at which 
time the sedimentation rate was 8 mm. in one 
hour. She was comfortable and afebrile, and 
fluctuation in the soft tissues was no longer 
evident. Repeat radiographs confirmed the 
osteomyelitis and the patient was admitted to 
St. Joseph’s Hospital, Toronto on September 
24, 1963.
On admission to St. Joseph’s Hospital, the 
child was not acutely ill. She had an oral 
temperature of 100° F., a pulse of 100/min.
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and respirations of 20/min. There was some 
swelling over the upper end of the right radius 
but it was not red, hot, tender or fluctuant. 
There was some limitation of forearm supina­
tion, but the other movements were full. The 
white blood cell count was 7200/c.mm. with 
60% polymorphonuclear leukocytes. The sedi­
mentation rate was 30 mm. in one hour. Radio­
graphs (Fig. 1) revealed periosteal new bone 
formation at both upper and lower ends of 
the radius. The patient was treated in hos­
pital with oral penicillin, 500 mg. every six 
hours, and the arm was immobilized in a 
posterior, long-arm plaster slab. After a month 
of such treatment, the child felt well. The 
temperature and white blood cell count were 
normal, and the sedimentation rate was 16 
mm. in one hour. The patient was discharged 
on the same antibiotic schedule. Unfortunate­
ly, however, she was not asked to wear the 
posterior plaster slab.
The child was readmitted to St. Joseph’s 
Hospital on December 3, 1963 with complaints 
of increased pain in the right arm. Tempera­
ture, pulse and white blood cell count were 
normal and the sedimentation rate was 29 mm. 
in one hour. There was a fluctuant mass over 
the right upper forearm which was warm but 
not tender. Radiographs (Fig. 2) revealed a 
pathological fracture through the midshaft of 
the radius in an area apparently involved in
Fig. 2.—Films taken on December 2, 1963 
showing a pathological fracture in the midshaft 
and evidence of healing at the upper and lower 
ends of the bone.
Fig. 3.—Films taken on April 4, 1964 showing 
well-developed pseudarthrosis and no signs of new 
bone formation.
the osteomyelitis. There appeared to be some 
periosteal new bone formation at the upper 
and lower ends of the radius, but none in the 
middle of the bone through which the fracture 
had occurred. On December 4, under general 
anesthesia, the fluctuant area in the forearm 
was aspirated, but no pus was obtained. We 
concluded that this swelling was due to a 
hemorrhage from the fracture. The child’s arm 
and forearm were immobilized in plaster in a 
position of function and the child was dis­
charged on December 10, 1963 on oral peni­
cillin, 500 mg. every six hours.
The child wore a series of plaster casts from 
the axilla to the metacarpal heads for the next 
six months, and for the same time continued 
to take penicillin G, potassium, 500 mg. every 
six hours. Radiographs, taken on April 4, 1964 
(Fig. 3), showed complete destruction of part 
of the midshaft of the radius, about one inch 
in length, and no apparent attempt at new 
bone formation. Because of this loss the radius 
tended to shorten, but this shortening was 
minimized by changing the casts frequently 
and moulding them closely about the bony 
prominences.
On June 22, 1964, this girl was again ad­
mitted to St. Joseph’s Hospital. Apart from a 
slight tendency to shortening, the forearm
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Fig. 4.—Photograph at operation showing a thin 
strand of fibrous tissue joining the upper and 
lower ends of the shaft of the radius.
looked normal. The white blood cell count was 
7000/c.mm. with normal differential. The 
sedimentation rate was 10 mm. in one hour. 
Her temperature was normal. At operation on
June 23, 1964, an incision was made on the 
lateral aspect of the forearm and the radius 
exposed. There was a three-quarter-inch gap 
in the radius between the upper and lower 
ends which was filled with a thin strand of 
fibrous tissue (Fig. 4). Both the proximal and 
distal ends of the hone tapered down to the 
fibrous strand. There was no evidence of either 
infection or new bone formation. All the 
fibrous tissue was removed from the bone ends 
and the intervening areas, and a double-onlay 
cortical bone graft from the left tibia was ap­
plied and fastened with Compere wires (Fig. 
5). The radius was distracted at this time to 
restore the bone’s normal length. Some can­
cellous bone from the upper end of the tibia 
was also packed into the defect. The wound 
was closed and plaster applied from the axilla 
to the metacarpal heads.
The child had no systemic reaction to this 
operation. She was allowed to go home on 
July 29 and continued on penicillin, as above, 
for two months. The plaster was changed each 
month and radiographs were taken. On De­
cember 3, the three Compere wires were re­
moved because they had become loose. On 
February 17, 1965 the grafted area was clin­
ically and radiologically solid. On August 6, 
1965 (Fig. 6), six months after the plaster was 
removed and 14 months after the operation, 
the child was using her arm freely. She had
Fig. 5.—Postoperative radiograph through the plaster cast showing the grafts held in 
place with Compere wires.
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Fig. 6.—Radiograph 14 months after operation 
showing reconstitution of the shaft of the radius 
and maintenance of bone length.
no complaints of pain or other disability, and 
no swelling or redness in the forearm. Elbow 
extension was full. Elbow flexion lacked 10° 
of the full range, pronation was 50% of nor­
mal and supination was full (Fig. 7).
Fig. 7.—Photograph taken 14 months after op­
eration showing the nearly nonnal appearance of 
the forearm.
D iscussion
Acute hematogenous osteomyelitis in 
children is still difficult to treat even though 
many antibiotics are available. The course 
of the disease in this child without anti­
biotics might have been as follows: The 
infection would probably have produced a 
large abscess in the forearm making neces­
sary early operation for drainage of the 
abscess and drilling of the bone for drain­
age. The antibiotics that were used sup­
pressed clinical evidence of the severity of 
the infection, but did not prevent the pro­
gression of the disease and the gradual de­
struction of bone. Antibiotics should be 
used early and in massive doses. Abscesses 
should be drained thoroughly and the un­
derlying bone drilled to allow adequate 
drainage of the intramedullary canal. Anti­
biotics must be continued in large doses 
until there is clinical and radiological evi­
dence that the osteomyelitis has resolved 
completely. According to Harris,1 such pa­
tients will relapse if the period of anti­
biotic treatment is too brief, even if surgi­
cal drainage has been undertaken. He 
states that the erythrocyte sedimentation 
rate is not as reliable as generally supposed 
in deciding when infection had been elim­
inated. A patient with acute osteomyelitis 
may have a normal sedimentation rate 
after a course of antibiotic treatment and 
yet relapse later. Experience in the present 
case confirms the truth of both these state­
ments.
Prolonged immobilization of the in­
volved bone is still an important part of 
the treatment of osteomyelitis. In the nres- 
ent case, the plaster cast was removed too 
soon and pathological fracture promptly 
followed. According to Winters and 
Cahen,2 there has been in recent years 
an increasing tendency to neglect immobil­
ization of the affected extremity. Tn their 
series of 66 patients, 11 were treated with­
out early immobilization of the affected 
part; of these 11, three had pathological 
fractures. Plaster immobilization must be 
continued until there is both clinical and 
radiological evidence of healing of the 
lesion.
Inadequate antibiotic therapv probablv 
produced the other unusual features m this 
case. The infective process gradually in-
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volved the whole bone while the patient 
seemed to be improving clinically. There 
seemed to be no new bone or involucrum 
formation along the midshaft of the radius 
even though antibiotics and immobiliza­
tion were continued for many months. 
Once lysis of bone in the midshaft of the 
radius had occurred, there was never any 
evidence of attempted repair. Bone graft 
was thus necessary and, fortunately, suc­
cessful.
Acute osteomyelitis of the radius seems 
to be uncommon. In three recent series,1'3 
the lesion was in the radius in 4 out of 66, 
1 out of 45, and 6 out of 328 cases. There is, 
however, no evidence that the course of the 
disease in this bone is different than in any 
other long bone.
Su m m a r y
An unusual case of acute hematogenous 
osteomyelitis of the radius in a child is 
presented. To a great extent, the unusual 
features were due to inadequate antibiotic 
therapy.
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R esu m e
Un cas exceptionnel d’osteomyelite hematogene 
aigue s’est presente chez une fillette de 3 ans 
atteinte d’un abces pres du coude droit et qui 
exigeait un drainage. Malgre le traitement aux 
antibiotiques, la malade a continue a etre atteinte 
d’osteomyelite hematogene aigue des extremites 
superieure et inferieure du radius. La malade a 
ete ensuite atteinte d’osteomyelite de toute la 
diaphyse du radius qui subit ensuite une fracture 
pathologique dans sa partie mediane. La partie 
mediane vint a disparaitre completement et ne 
put se reformer pendant des mois. Une greffe 
osseuse double apposee fut pratiquee pour re- 
constituer le radius et le resultat final fut satis- 
faisant. Ce cas est exceptionnel, parce qu’il est 
rare que le radius soit atteint par l’osteomyelite 
hematogene aigue. 11 est exceptionnel de voir toute 
la diaphyse d’un os atteinte d’osteomyelite, et il 
est encore plus exceptionnel de voir un os atteint 
au point que la diaphyse disparaisse et ne se re- 
constitue jamais.
EXTRACARDIAC ANASTOMOSES 
TO MYOCARDIUM
Anastomoses between the systemic and cor­
onary arteries have been known since the be­
ginning of the nineteenth century. In a study 
in dogs by Kline and associates and by Vin- 
done and associates in 1956, it was shown that 
anastomoses of three types, transpleural, retro- 
cardiac and intercoronary, developed after 
cardiopneumopexy. Despite this evidence, ex­
tracardiac anastomoses have received little at­
tention from the numerous investigators of 
coronary pathologic conditions and angiog­
raphy. This may be because the collateral ves­
sels are small and difficult to observe even in 
good quality angiograms.
In this study, 27 coronary angiographies in 
patients with varying degrees of atheromatosis 
were studied. The patients were examined be­
cause of infarction, angina pectoris, or high 
blood cholesterols. Fifteen angiocardiographies 
from patients without known coronary artery 
disease were chosen as controls. Angiographic 
studies in autopsy material were also made, by 
internal mammary artery injection in 12 ca­
davers and by bronchial artery injection in 23 
cadavers. The autopsy material was selective, 
in that young subjects were excluded and at­
tempts were made to obtain patients with a 
history of infarction or angina pectoris.
The bronchial arteries were visible in only 
three patients of the control group, one of 
whom had slight atheromatosis of the circum­
flex artery. The widening of the bronchial 
arteries was not marked in any of the three, 
and the vessels could not be followed to the 
region of the heart. The bronchial arteries 
were visible in 15 of the 27 patients of the 
coronary group, and in eight the bronchial 
arteries could be followed down to the region 
of the left atrium even though direct proof of 
contrast passage into the heart could not be 
established.
It was shown by this investigation that ana­
stomoses exist between the bronchial and the 
main coronary arteries. Anastomoses between 
the internal mammary arteries and the coron­
aries seem to be rare.—Arvidsson, H. and Mo- 
berg, A.: Extracardiac anastomoses to the myo­
cardium, Acta Radiol. [D iag.] (Stockholm), 4: 
385, 1966.
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CONGENITAL CYSTIC ABNORMALITY OF THE SEMINAL VESICLE 
ASSOCIATED WITH IPSILATERAL RENAL AGENESIS: REPORT OF A
CASE
PHILIP G. KLOTZ, M.D., F.R.C.S.[C], F.A.C.S.,* Toronto, Out.
Congenital cystic enlargement of the se­
minal vesicle associated with ipsilateral 
renal agenesis has been reported on live 
occasions.15
Both seminal vesicle and ureter arise from 
the Wolffian duct, which also forms the 
floor of the posterior urethra, the vas defer­
ens, and the epididymis. The ureteral bud 
arises from its hind-end near the junction 
of the Wolffian duct and the ventral uro­
genital segment of the cloaca (Fig. 1). This
Fig. 1.—Schematic diagram illustrating the de­
velopment of the ureter.
close relationship accounts for those types 
of ureteral ectopy in which, due to the per­
sistence of Gartner’s duct—a Wolffian der­
ivative, the ureter opens into the seminal 
vesicle, or vagina, cervix or uterus in the 
female.
In explaining congenital cystic abnorm­
ality of the seminal vesicle associated with 
ipsilateral renal agenesis, it is reasonable
"Head of Division of Urology, Department of 
Surgery, New Mount Sinai Hospital, Toronto, Ont. 
and Assistant Professor of Surgery, University of 
Toronto.
Reprint address: 158 St. George Street, Toronto 
5, Ont.
to postulate an interference in the devel­
opment o f the Wolffian duct that results in 
cystic changes in the vesicle. It has also 
been suggested that occlusion of the duct 
distal to the seminal vesicle causes reten­
tion of secretions, and the formation of 
cystic spaces. However, the relationship of 
the cystic seminal vesicle to absence o f the 
metanephric kidney remains obscure. In 
most of the reported cases, the ureter was 
well developed but there was either com ­
plete absence of renal tissue or only rudi­
mentary renal elements at the cephalad 
end of the ureter. Such a case is described 
here and appears to be the sixth such re­
port. It is highly probable that other ex­
amples of this anomaly have been found 
but not reported, because as this paper was 
being prepared, a second such case was 
being investigated in the New Mount Sinai 
Hospital, Toronto, Ontario.
C ase Report
W.D., a 31-year-old Canadian, was well until 
December 1965, when he developed alternat­
ing constipation and diarrhea, with urinary 
frequency and nocturia. He was married and 
had two children. Physical examination showed 
a large extrarectal mass 12 to 13 cm. in diame­
ter which was firm but not tender. The right 
epididymis and vas deferens were thickened 
and irregular but not tender. Urinalysis was 
negative. On intravenous pyelography the 
right kidney was absent and there was com­
pensatory hypertrophy of the left kidney. At 
cystoscopy, the right ureteral orifice and right 
half of the trigone were absent. The prostate 
was normal. Upper gastrointestinal series and 
barium enema were negative except for evi­
dence of extrinsic pressure on the right wall 
of the rectum. A radiograph of the chest and 
appropriate laboratory studies were normal.
Shortly after investigation, the patient de­
veloped gross hematuria and clot retention. 
Laparotomy was carried out on April 16, 1966 
through a right rectus-retracting incision. The 
bladder was mobilized, retracted to the left, 
and the retrovesical space exposed. On the 
right and posteriorly there was a large cystic 
mass approximately 12 cm. in diameter (Fig.
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Fig. 2.—The resected specimen showing the 
renal remnant, ureter, vas deferens and cystic 
seminal vesicle.
2). The mass was hemorrhagic and fluctuant. 
Aspiration produced dark blood. The 
right ureter, which was dilated, entered the 
mass. Dissection was continued until the base 
o f the prostate was reached, from which point 
the mass appeared to arise. The vas deferens 
entered the mass medially near the prostate. 
The mass was divided at its junction with the 
prostate.
The ureter was dissected upward to a point 
about the level of the third lumbar vertebra, 
where it ended in a firm mass of fibro-fatty 
tissue, 2 cm. in diameter. This was dissected 
free easily, the vas divided at the pelvic brim, 
and the specimen removed.
The patient made an uneventful recovery, 
and now has normal seminal fluid and normal 
sexual function.
Pathological E xam in ation
Pathologic study showed a large cystic 
structure 8 x 7.5 x 2.5 cm. with many lo- 
cules (Fig. 3). Attached to it was a dilated 
ureter which was 18 cm. long and had a 
thickened wall. The vas deferens was also 
attached to the mass and had many locules 
near its junction with it. The ureter was 
capped with an irregular mass of tissue 
measuring 3 x 3 x 0.5 cm.
Fig. 3.—Close-up of the cystic seminal vesicle.
Microscopic section of the large, locu- 
lated cystic mass showed a simple, flat­
tened epithelium lying on a wall of smooth 
muscle and fibrous tissue, similar to the 
seminal vesicle. The ureter was normal on 
section although its epithelial lining was 
of simple columnar type.
The tissue representing the rudimentary 
kidney showed an attempt at calyceal for­
mation and cells attempting to form col­
lecting tubules. There was no evidence of 
glomeruli or tubules of metanephric ori­
gin.
Su m m a r y
Congenital cystic abnormality of the se­
minal vesicle in a 31-year-old man is de­
scribed. There was associated ipsilateral
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renal agenesis. This is the sixth such case 
to be reported.
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Resume
A cinq reprises on a decrit anterieurement la 
presence simultanee d’une vesicule seminale cys- 
tique et d’agenesie renale ipsilaterale. Cette etude 
decrit le cas d’un homme de 31 ans atteint d ’he- 
maturie, d’irregularites intestinales et d’une masse 
importante extrarectale. Le rein oppose presentait 
une hypertrophie compensatoire. Le trigone ipsi­
laterale etait inexistant. L’excision chirurgicale fut 
pratiquee. L’uretere penetrait dans la vesicule 
seminale et un reste de tissu renal etait present 
dans la region de la tete. La vesicule seminale 
contenait beaucoup de locules et se trouvait sin- 
gulierement dilatee. L ’etiologie demeure incon- 
nue.
EARLY SURGICAL CORRECTION OF 
LARGE VENTRICULAR SEPTAL 
DEFECTS
The authors recommend early corrective 
surgical treatment in the management of 
certain infants with large ventricular septal 
defects. This group includes children with in­
tractable congestive heart failure, severe pul­
monary hypertension, marked growth retarda­
tion, and recurrent lower respiratory infections.
Forty-five infants with large ventricular sep­
tal defects have been operated upon at the 
University of Michigan Medical Center, Ann 
Arbor since November 1957. The patients were 
from 2 months to 23 months old. Eleven in­
fants under 1 year of age were operated upon 
because of intractable heart failure. Twenty- 
four infants were operated upon because of 
severe pulmonary hypertension, with right 
ventricular or pulmonary artery pressures of 
more than 75% of systemic pressure. The re­
maining 10 required operation because of 
marked growth failure, recurrent respiratory 
infections, or socioeconomic circumstances.
The operation consisted of direct closure 
of the septal defect with the aid of extra­
corporeal circulation. This was preferred to 
pulmonary artery banding because it offered 
immediate h • v the sick infant and obviated 
the need for a second major surgical procedure 
in most instances. Thirty-six infants survived 
the operation. Twenty-three had complete 
closure of their septal defects. Twelve children 
had residual defects; four of these were com­
pletely closed with a second operation. All 
nine deaths occurred in children with severe 
pulmonary hypertension.
The mortality rate in a group of 17 children 
over 2 years of age with severe pulmonary
hypertension who underwent closure of large 
ventricular septal defects was higher than the 
operative mortality in the infant group. Thirty- 
three of the surviving children were followed 
up for from one to seven years. Within the 
first year following operation, overall heart 
size returned to normal in all but four children, 
three of whom had residual ventricular septal 
defects. Electrocardiographic evidence of a 
surgically produced right bundle branch block- 
appeared in 17 children. Twelve children had 
normal electrocardiograms. A striking feature 
was the change in growth pattern from marked 
retardation to almost normal during the post­
operative period in most patients.
This group of children was compared with 
a large group with ventricular septal defects 
who were treated by medical means during 
the same period of time at the same institu­
tion. In the latter group, there were 13 deaths 
in infants with large ventricular septal defects. 
Eight of these died before 6 months of age, 
seven because of intractable congestive heart 
failure. Since 8 of 11 babies who were oper­
ated upon because of intractable congestive 
heart failure survived, it is possible that 70% 
of the infants in the medically treated group 
who died of intractable heart failure might 
have been salvaged.
Since progressive changes of pulmonary vas­
cular disease may occur rapidly in infants who 
have high pulmonary artery pressures early in 
the course of their disease, early correction of 
the ventricular septal defect may prove effec­
tive in preventing the consequences of pulmon­
ary hypertension.—Sigmann, J. M., Stem, A. 
M. and Sloan, H. E.: Early surgical correction 
of large ventricular septal defects, Pediatrics, 
39: 4, 1967.
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E X P E R I M E N T A L  S U R G E R Y
MYOCARDIAL REVASCULARIZATION WITH FEMORAL ARTERY AND
VEIN AUTOGRAFTS 0t
RONALD J. BAIRD, M.D., M.S., F.R.C.S.[C], WILLIAM J. COHOON, M.D., 
ERNEST H. SPRATT, M.D. and WILLIAM G. WILLIAMS, M.D., Toronto, Out.
I m plan tation  of the internal mammary ar­
tery into a myocardial tunnel has proved 
to be a feasible method for increasing the 
arterial flow to the heart.1- 2 The efficiency 
of this operation is limited, however, by 
the relatively small diameter of the inter­
nal mammary artery, which limits the 
amount of blood it can eventually carry, 
and by the very low initial flow rate which 
leads to a significant incidence of implant 
thrombosis.
In an attempt to overcome these diffi­
culties, we investigated the value of auto­
genous femoral arteries and veins anastom­
osed to the left subclavian artery. The 
implanted femoral vessels were more than 
twice the diameter of the internal mam­
mary artery and were long enough to be 
inserted into any area of the left ventricular 
myocardium. The anastomosis to the sub­
clavian artery was performed with a 
stapling device.3 The vessels were inserted 
into both normal and ischemic myocardi­
um.
Using cinearteriography, the electromag­
netic flowmeter and postmortem injection, 
the patency, extent of anastomosis, flow 
rates, and patterns of flow were deter­
mined. The observations were continued 
for a full year after operation. This com­
munication will deal mainly with the pa­
tency rates and flow patterns of this 
variety of implant and some of the factors 
that influence them.
M aterials and M ethod
Operative Procedure
The experimental animals were mongrel
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dogs of either sex, weighing from 18 to 24 
kg. Anesthesia was induced with 30 
mg./kg. body weight of sodium pentothal 
and, after intubation and connection to a 
Jefferson respirator, was maintained with 
oxygen, nitrous oxide, and fluothane.
A 10- to 12-cm. length of either femoral 
artery or femoral vein was removed, irri­
gated, and placed in heparinized saline 
solution. The left hemi thorax was opened 
and the branches of the left subclavian 
artery divided; the subclavian artery was 
then divided at the apex of the thorax. 
After careful removal of the adventitia in 
the area of the anastomosis, the subclavian 
artery was Stapled to the autograft vessel. 
The anastomoses were performed with the 
Canadian Vogelfanger-NRC stapling device 
Mark IV.3 The' everting device accompany­
ing this instrument was not used and the 
rubber everting rings were applied with 
finger pressure only. The anastomoses 
varied from 3.5 to 4.5 mm. in diameter.
A myocardial tunnel 3 to 4 cm. in length 
in the anterolateral aspect of the left ven­
tricle was fashioned with a small scalpel 
and a curved hemostat. Particular care was 
taken to ensure that the epicardium at the 
cephalad end of the tunnel was widely di­
vided so that stenosis would not occur at 
this point.2 Although the depth of the tun­
nel was variable, an attempt was made to 
keep the tunnel within the outer one-half 
of the ventricular wall. After three side- 
holes had been cut in the distal 3 to 4 
cm. of the graft, it was drawn through the 
tunnel by a silk suture which ligated its 
distal end. The bulldog clamp was released 
before the graft was inserted to ensure that 
flow was good and that twisting had not 
occurred. The distal end of the implanted 
vessel was then fixed with a silk suture.
In one-half of the artery implants and 
one-half of the vein implants, an area of 
myocardial ischemia in the area of the 
tunnel was created by ligation of one to
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three branches of the anterior descending 
coronary artery. The experiment thus 
yielded four series of dogs: (1) reversed 
femoral vein graft into normal myocardi­
um; (2) reversed femoral vein graft into 
ischemic myocardium; (3) femoral artery 
graft into normal myocardium; and 
(4) femoral artery graft into ischemic myo­
cardium.
Measurements of Flow
Flow was measured with a two-channel 
Medicon microflowmeter (model M-4001) 
and appropriate flow probes of 3 to 5 mm. 
diameter (Q-series). Records were obtained 
on a Sanborne eight-channel direct-writing 
recorder at a paper speed of 100 mm./sec. 
All probes were carefully calibrated with 
dog blood and no flows were accepted un­
less both mechanical and electrical zero 
points were accurate before and after the 
flow record.
During the first operation flows were re­
corded from the root of the subclavian ar­
tery before and after ligation of its 
branches, from the internal mammary ar­
tery, and from the subclavian artery after 
the attached femoral vessel had been im­
planted. During a second operation in 
those animals in which the graft was shown 
to be open on cineangiographic examina­
tions, flows were again measured in the 
implanted vessel. Flow patterns and flow 
rates in the normal, left anterior descend­
ing coronary artery were measured in an­
other nine dogs.
Assessment of Patency
Early in the series, patency was assessed 
by sacrifice and the injection of new 
Schlesinger mass under a pressure of 150 
mm. Hg. In the great majority (81%), 
patency was assessed by cinearteriography, 
employing retrograde femoral artery ca­
theterization and direct im'ection of the left 
subclavian artery with Hypaque-M 75% 
(sodium salt and N-methylglucamine salt of 
3, 5-diacetamido-2, 4, 6-triiodobenzoic acid) 
and recorded on a nine-inch Phillips image 
intensifier. Arteriograms were obtained at 
intervals from one week to one year fol­
lowing implantation. The state of the im­
plant was graded as follows:
0 Occluded at origin of left subclavian 
artery.
1 -f Subclavian artery open but autograft 
occluded.
2 +  Vessel open down to but not into 
myocardium.
3- [- Vessel open into myocardium but flow
poor.
4- j- Open vessel with good flow and good
“myocardial blush”.
5- j- Open vessel with good flow and retro­
grade filling of the coronary arteries.
An implant was considered “patent” only 
if it was in the 3-f- to 5-\- group and if 
this rating was obtained at least three 
months after operation.
Histological Assessment
Sections from implanted vessels were ex­
amined for the presence of intimal thick­
ening or thrombosis, and in those that had 
occluded, for recanalization. Sections from 
the myocardium around the tunnel were 
examined for evidence of infarction or 
ischemia. All sections were stained with 
hematoxylin and eosin and were interpreted 
by a pathologist.
Animals Eliminated From the Series
Fifty-two animals were subjected to ves­
sel implantation. Forty-three survived and 
were available for either assessment of 
patency or further flow studies. Nine died 
or were sacrificed because of infection, or 
gangrene of the left foreleg.
R esults
Patency
The incidence of patent myocardial im­
plants. three months or more after opera­
tion, varied from 9 to 69% (Fig. 1). One 
out of 11 (9%) reversed femoral vein grafts 
implanted into normal myocardium re­
mained patent. Three out of 11 (27%) re­
versed femoral vein grafts implanted into 
ischemic myocardium remained patent. 
Three of eight (38%) femoral artery grafts 
implanted into normal myocardium re­
mained patent. Nine of 13 (69%) femoral 
artery grafts implanted into ischemic myo­
cardium remained patent. The various de­
grees of patency after each of these pro-
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Fig. 1.—The long-term patency rates of femoral 
artery and vein grafts inserted in a tunnel in the 
left ventricular myocardium.
cedures are shown in Table I.
It was obvious that because of the thick­
er wall or the absence of valves, the auto­
genous femoral artery graft was a better 
vessel for this procedure than the reversed 
vein. It was also obvious that local myo­
cardial ischemia was a potent factor affect­
ing the patency of such implants.
TABLE I.—I m plan t P aten cy  T h r e e  M onths o r  M o re  
A f t e r  Ope r a tio n  in  43 D ogs
Degree o f potency* Total potency
Number
Type o f  implant in series 1+  2 +  3 +  4 +  5 -f N umberPerce nt age
Femoral vein im­
plant into normal 
heart..................... 11 9 1 1 1 9
Femoral vein im­
plant into ische­
mic heart............. 11 4 4 2 1 3 27
Femoral artery im­
plant into normal 
heart..................... 8 5 2 1 3 38
Femoral artery im­
plant into ische­
mic heart.............. 13 3 1 5  2 2 9 69
*Only implants in the 3-f- to 5 +  categories were considered patent.
Flow Rates
In our laboratory, the mean flow through 
the intact internal mammary artery was 29 
ml./min.; following ligation of its branches 
down to the sixth interspace, it was 19 
ml./min. (Table II). The flow through the
TABLE II.—F low  R a t e s  in  t h e  L e f t  S ubclavian  Ar t e r y , 
L e f t  I n ter n a l  M am mary Ar t e r y  and An t e r io r  D escen ding  
B ranch o f t h e  L e f t  C o ro n a ry  A r te r y
Number o f  Range o f  flow Mean flow
Artery dogs (ml./min.) (ml./min.)
Intact subclavian artery.......... 15 66-272 144
Subclavian artery after ligation 
of its branches........................ 12 52-110 84
Intact internal mammary artery 9 19-42 29
Internal mammary artery after 
ligation of its branches from 
the first to sixth interspaces. 9 8-28 19
Anterior descending branch of 
left coronary artery................ 9 28-56 36
intact left subclavian artery was 144 
ml./min.; following ligation of its branches, 
it was 84 ml./min. Potentially, therefore, 
the subclavian-femoral vessel implant 
should be capable of supplying far more 
arterial blood to the myocardium than the 
internal mammary artery. By comparison, 
the flow in the left anterior descending cor­
onary artery averaged 36 ml./min.
Measurements of flow through the im­
planted vessel immediately after implanta­
tion were as follows: The average flow 
through the implanted femoral artery was 
10 ml./min. (range 6 to 17 ml./min.). The 
average flow through the implanted vein 
was 5 ml./min. (range 1 to 6 ml./min.). The 
average flow through the internal mam­
mary artery has been reported by Provan, 
Hammond and Austen4 as 5.6 ml./min. 
and this is comparable to the figures ob­
tained in our laboratory. Thus, the initial 
flow through a femoral artery graft is ap­
proximately twice that of either the femoral 
vein graft or the smaller internal mammary 
graft, but is still very small.
Flow rates of patent implants were ob­
tained at intervals of 8 to 62 weeks after 
implantation in 10 dogs. Such flows are 
more difficult to measure with the electro­
magnetic flowmeter because of dense scar­
ring around the vessel. They varied from 11 
to 28 ml./min.
Flow Patterns
A blood vessel (large or small) implanted 
in a myocardial tunnel is in a unique situa­
tion in that it is acted upon simultaneously 
by two sets of forces—a flow impulse at 
one end and the squeezing effect of the 
myocardium at the other. The latter acts
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grade flow in diastole (C).
as both a peripheral pump and a periodi­
cally variable peripheral resistance.
The flow forces active at the upper end 
of a classical internal mammary implant., 
or the subclavian-femoral implant discussed 
in this paper are shown in Fig. 2, which 
depicts the flow pattern at the root of a 
normal subclavian artery. The normal for­
ward flow event (“B” in Fig. 2) occurs 
during systole and is followed by a phase 
of retrograde flow (“C” in Fig. 2).
The pattern of normal coronary flow is 
seen in Fig. 3, and shows the effects of the 
variable change in peripheral resistance. 
There is a phase of retrograde flow in early 
systole (“A” in Fig. 3) and a phase of for­
ward flow during diastole (“D” in Fig. 3).
The flow pattern in the recently im­
planted vessel is shown in Fig. 4. The ini­
tial retrograde phase, “A”, is produced by 
isometric ventricular contraction and is 
similar to, but of a greater magnitude than,
Fig. 4.—The four phases of flow seen in an 
internal mammary artery or a subclavian-femoral 
artery immediately after implantation in a myo­
cardial tunnel.
Fig. 3.—The flow pattern at the origin of the 
left anterior descending coronary artery. There is 
a phase of retrograde flow in early systole (A). 
The dominant phase of forward flow occurs in 
diastole (D).
that seen in the coronary artery. The sec­
ond phase, “B”, is one of forward flow and 
is produced by the flow impulse from the 
subclavian artery. The third phase, “C”, is 
one of retrograde flow and is also typical 
of the subclavian pattern. The final phase, 
“D”, is similar to, but smaller than, that of 
a coronary artery; it reflects the relaxed 
myocardium of diastole. Thus, blood in this 
type of myocardial implant is continuously 
shunted backward and forward. This phasic 
pattern of flow contributes to the persistent 
patency of such a vessel. It also 
accounts for the very poor initial flow rates.
The effect of venous valves has been 
overlooked. When a reversed vein graft is 
used to replace a peripheral artery, the 
valves are of no importance because flow 
is in one direction only. When the vein is 
placed in a myocardial tunnel, the valves 
are of great importance because they in-
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Fig. 6.—Three months after implantation, the flow pattern through the implant assumes many of the characteristics of the coronary artery now pattern.
Fig. 8.—A patent femoral vein implant atthe coronary arteries.
hibit the to-and-fro movement of the blood. The most marked change is the almost complete absence of the “A” wave of early systole, as shown in Fig. 5. Removal of the 
valves produces a flow pattern identical to that of the arterial implant. It is probable 
that the stasis produced by functioning 
valves contributes to the low patency rate in vein grafts and our recent results using 
veins without valves indicate that much higher patency rates are possible.
The pattern of flow in a long-term im­
plant, either arterial or venous, is shown in 
Fig. 6. As connections with the coronary 
arteries are established, the peripheral re­sistance is reduced and the squeezing effect
Anastomotic
____________ branches
Fig. 7.—A patent femoral artery implant at 3i« months showing definite communications with the coronary artery.
five months, showing definite communications with
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Fig. 10.—A femoral vein graft four months after implantation appears widely patent. Injec­
tion at autopsy did not reveal any connections with myocardial vessels.
of the myocardium produces less retro­
grade flow. The pattern is more closely 
similar to that of the normal coronary ar­
tery.
Anastomoses With the Coronary Arteries
Cineangiographic and postmortem injec­
tion studies both show that the autograft 
artery and the autograft vein form ana­
stomoses with the myocardial arteries— 
Figs. 7 and 8 are frames from cineangio- 
grams and show definite communications 
from the implant to the coronary vessels. 
Figure 9 is a radiograph of a heart in which 
the femoral artery implant is injected with 
new Schlesinger mass, 3% months after im­
plantation. There is good filling of both 
the left anterior descending and the cir­
cumflex coronary artery via the implant.
The Role of Ischemia
The value of myocardial ischemia in in­
creasing final patency rates is well illus­
trated in Fig. 1 and Table I. Flowmeter 
studies of the role of ischemia on either 
initial or late flows have not shown that 
ischemia produces a significant difference 
in flow rate.
Interpretation of Cineangio grams
Under “Materials and Method” we gave 
the criteria whereby the degree of patency 
was established by cineangiography. Cor­
relation of this data with that obtained by
Fig. 9.—At 3/2 months after implantation, the 
femoral artery implant has been injected with new 
Schlesinger mass and shows definite communica­
tions with both the anterior descending and the 
circumflex branches of the left coronary artery.
both reoperation and flow measurement, 
and autopsy and injection has shown that 
the cineangiogram must be interpreted 
with care. Figure 10—a frame from an an-
Aorra
L.subclavian a.
Anastomosed 
femoral v.
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giogram—shows a widely patent vein im­
plant; nevertheless at autopsy, five months 
after operation, no myocardial branches 
were seen and the vein ended in a small 
fusiform aneurysm which filled in diastole 
and emptied in systole. In this animal and 
others, branches that bud from the implant 
and seem to fill small surrounding vessels 
have, at autopsy, been found to have ana­
stomosed with pericardial and not myo­
cardial vessels. The criterion for a success­
ful implant should be a definite myocardial 
flush or coronary filling rather than graft 
patency alone.
D iscussion
The results of these experiments indicate 
that autogenous femoral arteries or veins, 
attached to the end of the left subclavian 
artery and inserted into a myocardial tun­
nel, can remain open and form anastomoses 
w'ith the coronary arteries. Patency rates 
with both artery and vein implants are im­
proved if the myocardium in the region 
of the tunnel has been rendered ischemic. 
The lowered diastolic intrasinusoidal pres­
sure in the ischemic area probably accounts 
for the enhanced long-term patency and 
the increased tendency to form anastom­
oses. The beneficial effects of ischemia 
could not be proved, however, by direct 
flow measurements either at the time of im­
plantation, or at 4 to 12 months thereafter.
The patency rate of femoral artery im­
plants at three months was 69%. This per­
centage is comparable to, but not greatly 
better than, the patency rates achieved 
with the implanted internal mammary ar­
tery.5 Despite a larger diameter and a 
greatly increased flow potential, a larger 
artery per se is not a better implant when 
inserted in this fashion. The initial flows of 
10 ml./min. and the late flows of 11 to 28 
ml./min. are not significantly greater than 
those achieved with the internal mammary 
implant.4 The end-to-end anastomosis with 
the Canadian Vogelfanger-NRC stapling 
device produces a union that is relatively 
atraumatic and resistant to clotting.3 How­
ever, any damage to the arterial intima, 
when associated with the low initial flows 
through the implant, may lead to a higher 
incidence of thrombosis than that in the 
intact internal mammary artery implant.
Thus, the major advantage of the larger 
autologous artery is its ability to reach any 
desired area of the myocardium.
In any artery coming from the arch of 
the aorta and implanted in a myocardial 
tunnel, the flow is to-and-fro. The four 
phases of flow with each cardiac cycle can 
be explained by the forces acting on each 
end of the implant. The to-and-fro move­
ment of the blood may contribute as much 
to the continued patency as the sponge­
like myocardium into which the vessel is 
implanted. We have demonstrated that it 
is possible for such a graft to remain patent 
for many months without any evidence of 
anastomotic communication with the myo­
cardial vessels.
Certain authors have suggested that a 
vein graft in a myocardial tunnel will 
neither remain patent nor form vascular 
connections.6 Our results show that long­
term patency of femoral vein grafts was 
achieved in 27% of implants and that 
definite anastomoses with the coronary 
arteries were formed. It is probable that 
higher patency rates would have been 
achieved if ameroid constrictors had been 
used and more significant myocardial 
ischemia created. The 27% patency rate 
is similar to the 34% patency rate de­
scribed by Garrett et a l.,7 but much less 
than the 70% patency rate reported by 
Diethrich, Liddicoat and Wessinger.8 It has 
been shown that myocardial-wall pressure 
exceeds systolic arterial pressure during 
most of systole,9 and perhaps the vein 
with its thinner wall is more subject to 
occlusion at this time.
The role of venous valves has not been 
mentioned in previous publications on this 
topic. We have shown that the bi-direc­
tional flow, which occurs in an implanted 
artery, is inhibited by competent venous 
valves and contributes to stasis and subse­
quent thrombosis. Venous valves should be 
rendered incompetent before implantation.
In several postmortem specimens, there 
was evidence of recanalization in a throm­
bosed vein implant. It is unlikely that a 
recanalized vein graft to the myocardium 
will provide any greater flow than a recan­
alized vein graft to the leg in femoral artery 
occlusion.
In neither artery nor vein implants, were
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significant anastomoses visible before six 
to eight weeks after operation. These ob­
servations are in agreement with the gen­
eral literature on the topic, and opposite to 
those recently reported by Ferlic, Quattle- 
baum and Lillehei.10
The results of this study suggest that the 
main problem with the usual internal mam­
mary artery implant is the low initial flow 
rate of approximately 5 ml./min. The use 
of a much larger vessel that receives its 
blood supply from the subclavian artery, 
does not significantly increase either the 
initial flow rates or the long-term patency 
rate.
The initial flow rates can be increased 
by carrying the implant through the myo­
cardial tunnel rather than ending it within 
the tunnel. These rates can also be in­
creased by choosing for the implant a ves­
sel whose flow pattern will be in phase 
with the contraction and relaxation of the 
myocardium surrounding the tunnel. These 
two objectives can be achieved in several 
different ways, but the most practical is an 
in-continuity internal mammary implant 
that receives its blood supply from the 
lower thoracic aorta.
In this technique, the internal mammary 
artery is freed from the chest wall as far 
as the fifth interspace and its distal end is 
left intact. With the proximal end, a small 
“button” of subclavian artery is also freed 
in continuity. The implant is passed 
through several tunnels on the anterior, 
lateral, and posterolateral aspects of the 
ventricle, and thus contributes blood to the 
regions normally supplied by both the an­
terior descending and the circumflex cor­
onary arteries. The button of subclavian 
artery permits easy anastomosis between 
the implanted and the descending thoracic 
aorta at the level of the ninth thoracic 
vertebra.
With this technique, an in-continuity 
implant is constructed in which the systolic 
flow impulse reaches the tunnel during 
myocardial diastole. The high initial flow 
thus achieved contributes to a high final 
patency rate and does not inhibit implant- 
coronary anastomoses. The details of this 
technique will form the substance of a 
further report.
Summary
In dogs, femoral artery and vein auto­
grafts were anastomosed to the left sub­
clavian artery by a stapling device and im­
planted into myocardial tunnels. The long­
term patency rate was approximately 70% 
with artery grafts, and 30% with vein 
grafts when the area of myocardium sur­
rounding the tunnel was ischemic. Both 
artery and vein implants formed connec­
tions with the coronary arteries.
The initial and long-term flow rates 
achieved with these larger vessels were not 
significantly greater than those that have 
been achieved with the internal mammary 
implant. The major advantage of the fe­
moral vessel implant is its length, which 
allows it to be inserted into any desired 
area of the myocardium. The flow in a 
recently implanted artery is both towards 
and away from the heart. The four phases 
of flow with each cardiac cycle are de­
termined by the forces acting on the upper 
and lower ends of the implant. Venous 
valves inhibit this to-and-fro motion and 
should be rendered incompetent before in­
sertion of the venous implant.
High initial flow rates and ensured im­
plant patency can be achieved by a vascu­
lar implant that receives its blood supply 
from the lower thoracic aorta and passes 
through a myocardial tunnel rather than 
ending in it.
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R e su m e
Pour tenter d’ameliorer le debit circulatoire 
initial et la permeabilite vasculaire a long terme 
realises par l’operation de l’implantation de la 
mammaire interne, on s’est servi de gros vaisseaux 
autogenes. Chez 50 chiens, les arteres femorales 
ou les veines femorales, anastomosees a l’artere 
sous-claviere gauche, ont ete implantees dans des 
myocardes normaux ou ischemies. Malgre la 
grande dimension des greffes, les debits circula- 
toires ne depassaient pas au debut 10 ml./min. et 
les taux de permeabilite a long terme n’ont pas 
excede 70% pour les greffes arterielles et 30% 
pour les greffes veineuses.
Dans une greffe recente, existe un mouvement 
de va-et-vient du sang. La circulation passe par 
quatre phases avec chaque cycle cardiaque et 
chaque phase s’explique par les forces qui agissent 
sur la greffe. II importe de rendre les valvules 
veineuses inoperantes avant d’inserer une greffe 
veineuse.
PACEMAKER THERAPY IN COMPLETE 
HEART BLOCK
Complete heart block leads not only to con­
siderable morbidity from the slow heart rate 
but also to a markedly shortened life expec­
tancy. In one series the average duration of 
life after detection of the arrhythmia was only 
26 months. Part of this high mortality is due 
to the fact that more than half these patients 
develop recurrent Stokes-Adams attacks; of 
these, 50% will succumb within one year.
Treatment of heart block and Stokes-Adams 
attacks by medication has been generally un­
satisfactory for long-term control. Seizures 
recur and the drugs themselves may cause the 
patient’s death by inducing an arrhythmia.
The chief indication for insertion of a pace­
maker is the occurrence of syncopal episodes 
in the presence of heart block. One such attack 
justifies the implantation of a pacemaker, and 
the failure to respond to medical therapy, with 
recurrent attacks, is an urgent indication. In 
addition, the consequences of complete block 
(a low cardiac output, congestive heart failure, 
restricted exercise tolerance, reduced cerebral 
and renal function, and angina pectoris) are 
formidable enough to require a pacemaker in 
any patient with medically resistant complete 
heart block.
A temporary transvenous bipolar catheter 
electrode is passed through an arm vein and 
attached to an external generator box for pac­
ing the heart before and during the surgical 
procedure. Since this temporary pacer makes 
an emergency operation unnecessary, patients 
may be opt'mally prepared for the definitive 
procedure. Antibiotics are begun while the
transvenous catheter is in place, but anti­
coagulants are not used.
The authors favour a permanent Chardack 
endocardial pacemaker unit for the older pa­
tient, for the patient with severe concomitant 
disease of other organ systems, and for the 
patient with a previously implanted myocardial 
pacemaker interrupted by wire breakage.
Permanent myocardial electrodes are inserted 
into younger patients. The authors believe that 
the stable cardiac electrode is preferable to 
the relatively unstable endocardial catheter 
electrode and should be used in younger, bet­
ter risk patients. A fixed pulse generator is 
currently used in association with Elgiloy elec­
trode leads.
Twenty-four patients were treated between 
November 1962 and July 1966. The most fre­
quent complication, electrode failure second­
ary to wire breakage in the myocardium, was 
noted seven times in six patients. Phrenic nerve 
stimulation was seen in three patients, one of 
whom had an endocardial unit. Electrode dis­
placement occurred in 3 of 11 patients with 
endocardial pacemakers. In the 24 patients, 
two died following thoracotomy for placement 
of a myocardial pacer; both these patients 
would not be treated with endocardial units. 
Two late deaths occurred, only one of which 
could possibly be attributed to the pacemaker. 
The results of pacemaker implantation have 
been uniformly good, with the patients re­
porting significant subjective improvement in 
their general good health.—Danielson, G. K. 
et al.: Pacemaker therapy in complete heart 
block; current concepts of management, ]. 
Kentucky Med. Ass., 65: 29, 1967.
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A METHOD OF PRODUCING PYLORIC STENOSIS IN DOGS*
K. KOWALEWSKI, Ph.D., M.D., G. F. BONDAR, M.Sc., M.D., F.R.C.S.[C] and 
O. URUSHIBARA, M.D., Ph.D.,t Edmonton, Alta.
Various types of pyloric stenosis may pro­
duce chronic intermittent or partial ob­
struction of gastric emptying, frequently 
associated with increased secretion of hy­
drochloric acid. Gastric hyperchlorhydria 
may be particularly significant in patients 
with duodenal ulcer complicated by pylor­
ic stenosis. Both stenosis and distension are 
associated with the alteration of the stom­
ach’s activity and may induce chronic gas­
tric secretory stimulation affecting glandu­
lar mucosa. According to Dragstedt et 
al.,1,2 gastric hypersecretion observed in 
progressive pyloric obstruction is due to 
prolonged antral distension and the conse­
quent overproduction of gastrin. Prolonged 
overstimulation of the parietal cells with 
gastrin may result in an increase of the par­
ietal cell mass. The clinical experiments 
of Hunt and Kay3 showed that, in ulcer 
patients developing stenosis, the maximal 
parietal secretory capacity, determined by 
histamine stimulation, increased with the 
increase in duration of symptoms. This was 
considered to be due to a work hyperplasia 
of the parietal cells. Such a work hyper­
plasia was also produced experimentally in 
dogs with chronic obstruction and disten­
sion of Pavlov’s pouch.4 In these dogs, 
Sircus4 obtained augmented response to 
histamine stimulation and considered it to 
be due to a transient hyperplasia of the 
parietal cell mass.
The idea that gastric acidity correlates 
generally with the number of parietal cells 
appears now to be accepted by most in­
vestigators/’ The relationship between 
work hyperplasia of parietal cells and hy­
peracidity was found in stomachs of pa­
tients with duodenal ulcer.6 Such a work 
hyperplasia of gastric secretory mucosa was 
also produced experimentally by chronic 
stimulation of this mucosa with histamine, 
corticoids or surgical procedures that al­
tered the physiologic mechanism of gastric
“From the Surgical-Medical Research Institute, 
University of Alberta, Edmonton, Alta, 
fCivic Employees Association of Edmonton Fel­
low in Experimental Surgery.
stimulation.7 Another example of work 
hyperplasia of the stomach is the Zollinger- 
Ellison syndrome associated with chronic 
maximal or near maximal secretion, in­
duced by the high output of a gastrin-like 
substance from the islet cell tumour.8
It appears that chronic overstimulation 
of gastric secretion may induce changes in 
glandular mucosa and that pyloric stenosis 
may create ideal conditions for such a work 
hyperplasia of the stomach. Chronic pylor­
ic stenosis is well known clinically but is 
not easily reproduced experimentally. The 
present preliminary communication de­
scribes an attempt to produce progressive­
ly increasing pyloric obstruction in dogs, 
and to observe a progressive change in the 
gastric function of these animals.
Materials and Methods
Mongrel dogs of both sexes, ranging 
in weight from 8 to 16 kg., were used. 
Operation was performed aseptically under 
sodium pentobarbital anesthesia. The ab­
domen was opened through a midline in­
cision and the stomach mobilized to expose 
the pyloric sphincter. A band of folded 
cellophane sheeting, from 8 to 10 mm. in 
diameter, was then placed around the py­
loric area and tightened to fit snugly 
against the serosa. This band produced a 
ring-like constriction around the pyloric 
sphincter (Fig. 1). Care was taken to re­
move any redundant fat around the serosa 
to allow immediate contact and slight con­
striction of the circumference of the 
sphincter area. The cellophane sheeting 
was kept in benzalkonium chloride (Ze- 
phiran) and rinsed with saline before in­
sertion. A gastric fistula was then pro­
duced. A stainless steel cannula with a 
stopper screw was placed into the distal 
one-half of the stomach, and then brought 
out into the left subcostal area through a 
stab wound in the skin. The abdominal in­
cision was closed in two layers with con­
tinuous catgut suture for the peritoneum 
and fascia, and interrupted silk sutures for 
the skin. The average procedure lasted 40
484 THE CANADIAN JOURNAL OF SURGERY Vol. 10
Vagus Nerve Intact
Progressive Scar 
Contracture
Total Gastric 
Cannula
PROGRESSIVE 
PYLORIC 
STENOSIS
Fig. I .—Site of the cellophane band and macroscopic picture at autopsy.
minutes. During the operation, and for the 
first three days thereafter, dogs received 
5%  glucose in normal saline, 30 ml./kg. 
body weight. For the next three days they 
were allowed a semi-fluid diet, composed 
of 64 g. of powdered, pasteurized skim 
milk (Carnation), 60 g. of Heinz Infantsoy, 
33 g. of sucrose, and 1700 ml. of water. 
Their meal for the duration of the experi­
ment, freshly prepared and fed twice daily, 
contained 64 g. of powdered milk, as 
above, 60 g. of Infantsoy, 370 g. of Tops 
commercial canned dog food, all mixed 
with 1700 ml. of water. The dogs seemed 
to like this mixture.
Animals were weighed once weekly. 
Periodical serial radiologic studies were 
done after the intragastric administration 
of 50 ml. of thin barium through the can­
nula. Tests of gastric function, consisting 
of intravenous infusion of 1.8 mg. of hista­
mine base in 5%  glucose in water, were 
also performed. The rate of infusion was 
1 ml./min. and the duration was six hours. 
Gastric secretion was collected through the 
cannula during this six-hour period. Total 
hydrochloric acid and pepsin were then de­
termined. Phenol red indicator was used for 
the titration of total HC1. Pepsin was de­
termined by a modified Anson’s pro­
cedure9' 10 and the results were expressed 
in terms of the amount of tyrosine released 
by the proteolytic action of six hours’ out­
put of gastric juice.
Results
During eight to nine months of experi­
mentation period, animals showed a pro­
gressive decrease in body weights. They 
were sacrificed when it became apparent 
that their gastric function was significantly 
altered and gastric emptying time pro­
longed. On autopsy, the stomachs of all 
dogs studied appeared dilated. No mucosal 
ulcerations were observed. Hard annular 
strictures, adjacent to the cellophane bands, 
were found around the pylori and were 
considered due to proliferation of the con­
nective tissue stimulated chronically by the 
cellophane (Fig. 1). Histological studies 
demonstrated such a connective tissue re­
action adjacent to cellophane (Figs. 2-5). 
Roentgenologic estimation of the retention
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Fig. 2.—Histological picture of the pylorus in a con t'd  dog with normal mucosa (A) and layers of tuniii. muscularis (B). (H & E, original magnifica­tion x 13)
of contrast medium, a usual aid in the diag­nosis of total gastric emptying time, was 
used in the study of pyloric obstruction. Expressed in hours, the results of this study show (Fig. 6) that the emptying time of 
contrast medium became progressively longer with the duration of the experiment. It is also apparent from this figure that
Fig. 3.—Section through the pyloric wall and cellophane band. The pyloric lumen appears nar­row compared with the normal one in Fig. 2. Dis­tal to the mucosa (A) and tunica muscularis (B) connective-tissue (C ) proliferation is present at both sides of the cellophane band. (Alcian blue stain, original magnification x 13)
posthistaminic six-hour gastric secretion became progressively more voluminous and contained more HC1. The initial and final data on volume, HC1 and pepsin in six dogs are given in Fig. 7, demonstrating
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Fig. 4.—Connective tissue (C) growing between 
the pyloric wall and cellophane band (Ce), re­
placing normal serosa. (Picro-fuchsin stain, original 
magnification x 125)
overall increased secretory reaction of ob­
structed stomachs to histamine stimulation.
D iscu ssio n
The cellophane band that was placed 
around the pyloric sphincter did not pro­
duce acute obstruction under the condi­
tions of this experiment. The purpose of 
the operation was to stimulate connective- 
tissue reaction to cellophane, and to pro-
Fig. 5.—Connective tissue (C) surrounding the 
exterior side of the cellophane band (Ce). (Picro- 
fuchsin stain, original magnification x 125)
duce progressively increasing obstruction 
of the pylorus by a connective-tissue band. 
Such a band should evidently be a factor 
disturbing the normal function of the py­
lorus, which is an important component in 
the physiologic mechanism of propelling 
and emptying the gastric content. Various 
mechanical factors affecting gastric empty-
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Fig. 6.—Changes in body weight (kg.), barium emptying time (x-ray hours) and posthistaminic gastric content (volume, total HC1) in six dogs with cellophane pvloric bands.
ing were created by the operation done 
during this study. Pvloric stenosis evidently delayed emptying, but the cannula might 
have the opposite effect. It is known that 
a fixation of a small area of the stomach to the abdominal wall in dogs and/or the 
establishment of a gastric fistula with a cannula shortens gastric emptying time sig­
nificantly.11 Despite this combination of 
factors, the final result was a significant 
delay in emptying, and this augments the 
value of the surgical method of pyloric ob­
struction used in this study. The histologi­
cal findings, results of radiologic studies, 
and posthistaminic gastric secretion are in 
agreement with the expected effects of 
pyloric stenosis. An increase of posthista­
minic secretion of HC1 and pepsin suggests 
that both parietal and zymogenic cells were 
affected under the conditions of this experi­ment. Further work on dogs with pyloric 
stenosis, now in progress, is concerned with 
the correlation of gastric secretory function with parietal cell mass, and other changes 
in secreting glandular mucosa.
Summary
A cellophane band was placed around the pyloric sphincter of six dogs. It was
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Fig. 7.—Initial and final gastric secretory reac­tion to histamine in dogs with cellophane pyloric 
bands.
assumed that cellophane would produce a fibrotic reaction and a permanent, progres­
sively increasing stenosis, altering the func­
tion of the pylorus and disturbing the gas­tric emptying mechanism. Connective-tissue 
proliferation around the cellophane hand 
and pyloric stenosis were indeed found 
eight to nine months after operation. Gas­
tric distension, delay of gastric emptying 
and increased secretory response to hista­mine stimulation, found in these animals, 
were considered due to experimental alter­
ation of pyloric structure and function.
This study was supported by a grant from the Medical Research Council of Canada (M.R.C. MA-2151). Mr. J. Henriksen, Mrs. M. Roslak and Mrs. M. McCubbin are thanked for their technical 
assistance.
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R esu m e
Nous avons tree experimentalement une stenose 
pylorique chez le chien, pour pouvoir etudier les 
modifications de la fonction secretaire gastrique 
que cette stenose entraine.
A cet effet, nous avons place un ruban de cel­
lophane autour du sphincter pylorique de six 
chiens. Ceci a produit une reaction de fibrose, 
puis une stenose qui est devenue progressivement 
permanente. Cette stenose a altere la fonction du 
pylore et trouble le mecanisme de vidage de l’es- 
tomac. Du tissu conjectif a prolifere autour du 
ruban de cellophane et de la stenose pylorique dans 
un delai de huit a neuf mois apres l’operation. Nous 
croyons que la distension gastrique, le retard dans 
le vidage de l’estomac et l’augmentation de la 
reaction secretaire a la stimulation histaminique 
chez ces animaux sont causes par l’alteration, creee 
experimentalement de la structure et de la fonc­
tion du pylore.
N E U R O L O G IC  SYM PTOM S O F 
M YO CA RDIA L IN FARCTION
Central nervous system symptoms occur 
during recognized and treated myocardial in­
farction. Occasionally, however, the infarction 
is not manifested by classical complaints and 
only the neurologic disturbance may come 
to medical attention. This situation is a true 
diagnostic challenge because the underlying 
myocardial infarction has passed unnoticed.
In the complicated infarct, a sudden hemi­
plegia is a common occurrence. Here, certain 
information from the past history may point 
to cardiac disease. There may have been chest 
discomfort, shortness of breath on exertion, or 
recent gastrointestinal upset, perhaps with pro­
fuse sweating. The hemiplegic patient may 
have a fall in blood pressure as compared with 
previous levels, pallor, sweating, cyanosis and 
tachypnea. Appropriate attention to these 
signs may lead to the correct diagnosis even 
in the absence of chest pain. The electrocardio­
gram is invaluable and should not be omitted 
in any patient with hemiplegia. There was 
electriK-ardiographic evidence of coronary 
artery disease in 12% of all hemiplegias due 
to vascular disease. Jacksonian seizures can 
occur on the basis of transient cortical ischem­
ia. The fall in systemic blood pressure precip­
itates them or a cardiac arrhythmia is respons­
ible. Generalized seizures and even status 
epilepticus can complicate coronary occlusion.
W hen the presenting symptom is sudden loss 
of consciousness either in the form of sudden 
syncope or transition into coma, the diagnosis 
of myocardial infarction can hardlv b s  made 
without laboratory help. Occasionally a con- 
fusional episode is produced bv the heart dis­
ease. In psychiatric hospitals this appears to 
be more frequent, probably because the pa­
tients will not report their chest pain.
W hen myocardial infarction has been diag­
nosed, the physician must be aware of neuro­
logic and psychiatric features of the disease. 
There is no peak incidence for the hemi­
plegia; it can occur as late as 10 weeks after 
the acute episode. Deep anxiety, fear and de­
pression are common symptoms of the infarct. 
Long-term personality changes have also been 
observed.
The pathogenesis of the described neuro­
psychiatric complications is not at all clear. 
Embolization from a mural card'ac thrombus, 
as a cause of hemiplegia, can only rarely be 
confirmed. Thrombi form around the fourth 
day but hemiplegias can occur much earlier. 
Arteriosclerosis is a systemic disease and there 
may be plaques in the cerebral arteries as 
well. A reduction of systemic blood flow may 
lead to decompensation of cerebral blood flow 
and at points of occlusive disease encephalo- 
malacia occurs. Anoxia may also cause the 
confusional episodes.—Worms, R .: Die nervoe- 
sen Erscheinungen des Myokardinfarkts, 
Munchen. Med. Wschr., 108: 1745, 1966.
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MEMBRANE OXYGENATION: ASSESSMENT OF THREE SUITABLE 
MEMBRANES AND AN APPRAISAL OF A COMMERCIALLY AVAILABLE 
INFANT MEMBRANE OXYGENATOR0
MARY P. SHEPHERD, M.B.(Lond.), F.R.C.S.[Eng. & Edin.],t W  ZINGG, M.D., 
M.Sc., F.R.C.S.[C], F.A.C.S. and W. T. MUSTARD, M.B.E., M.D., M.S., F.R.C.S.[C],
F.A.C.S., Toronto, Ont.
In view of our discouraging experience in 
the laboratory with a specially constructed 
low-volume disc oxygenator for use in in­
fancy,1"5 we have studied the experience 
of others with such membrane oxygena­
tors.4, 617 Now that new, suitable mem­
branes are available, we have been stimu­
lated to pursue further the problem of 
membrane oxygenation for extracorporeal 
circulatory support in infants.18'21
I. Assessment of Three Suitable 
Membranes
Our studies have been directed at the 
assessment of three types of man-made 
membrane available, namely, Teflon, rein­
forced silicone rubber (Dow Corning) and
silicone-coated Dacron mesh (Medical 
Monitors Ltd.). These are 2 mil., 5 mil. and 
0.5 mil. thick respectively, the last measure­
ment being the thickness of the membrane 
between the strands of the Dacron mesh 
(1 mil. is equivalent to one thousandth of 
an inch).
Method
The Klung adaptable oxygenator and 
dialyzing machine, as described by Gallet- 
ti, Hopf and Peirce,9 was found to be con­
venient to determine the relative efficiency 
of gas transfer across the membranes being 
tested (Fig. 1). This machine is constructed 
in layers so that two layers of the mem­
brane lie between specially constructed
Fig. 1.—Klung oxygenator in which one square metre of each membrane being tested was 
mounted.
eFrom the Research Institute, The Hospital for 
Sick Children, Toronto, Ont. 
tResearch Fellow in Cardiovascular Surgery. 
Supported by National Health Grant No. 605-7- 
■306.
rubber mats. Blood flows between the 
membrane layers, and oxygen flows be­
tween the membrane and the mats.
Teflon and reinforced silicone rubber 
membranes have smooth surfaces. The
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third membrane—silicone-coated Dacron 
mesh—is strong, smooth on the one side and 
rough on the other. When mounting this 
membrane in the Klung apparatus, care 
should be taken to ensure that the rough 
surface of the membrane faces inward to­
wards the flowing blood, so that some tur­
bulence will be produced in the film to fa­
cilitate oxygen-carbon dioxide exchange.
Fig. 2 .—Small disc oxygenator which was 
adapted to deoxygenate the blood presented to 
the membrane by exposure to nitrogen, oxygen 
and carbon dioxide.
DISC 'deoxygenator'
A circuit was designed in which blood 
containing oxygen and carbon dioxide at 
physiological venous levels was presented 
to one square metre of the membrane be­
ing tested in the Klung machine. This was 
achieved by adapting our small disc oxy­
genator (Fig. 2) to deliver deoxygenated 
venous’ blood to the Klung device. The 
pump used was a single calibrated roller 
pump. The circuit (Fig. 3) was so con­
structed that all parameters could be con­
trolled, except the oxygen and carbon diox­
ide content of the blood after it had passed 
through the Klung machine. In this way, 
the blood flow and oxygen flow into the 
oxygenator, the pH, temperature of the 
blood and oxygen, and carbon dioxide con­
tent of the blood entering the Klung oxy­
genator, could be kept constant or varied 
singly or in combination.
The disc “deoxygenator” was primed 
with 1500 ml. stored, citrated and outdated 
human blood of one blood group. Heparin, 
100 mg., was added at once and repeated 
every V/2 to 2 hours as necessary. The 
pump was started, the hlood recirculated 
without going through the Klung oxygen­
ator, and exposed to a mixture of nitrogen, 
carbon dioxide and oxygen in the deoxy­
genator in such proportions that an equil­
ibrium was reached in which the oxygen 
and carbon dioxide tensions in the system 
were equivalent to physiological venous 
blood levels. The pH was maintained as 
near physiological levels as possible by the 
addition to the blood of tromethamine 
(THAM). The Klung oxygenator was then 
brought into the circuit. The temperature 
of the circulating blood was stabilized at 
35 to 38° C. and maintained at this level 
throughout the experiment by the intermit­
tent circulation of hot water through water 
jackets around the deoxygenator and the 
Klung apparatus.
Simultaneous samples of deoxygenated 
and oxygenated blood were taken at 10- 
to 15-minute intervals, depending on blood 
flow rates. Care was taken to ensure that 
the intervals between sampling allowed 
sufficient time for the total volume of blood 
(1500 ml.) in the circuit to pass through the 
Klung oxygenator. Each of these samples 
was analyzed for pH, oxygen and carbon 
dioxide tensions. All readings were cor-
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Fig. 4.—Graph comparing blood flow and per­
centage oxygen saturation achieved by one square 
metre of each of the membranes.
reefed for temperature and barometric 
pressure. In these experiments, we mea­
sured the various blood and oxygen flows 
through the Klung machine, and also high 
and low venous blood oxygen levels.
Results
Throughout the experiments, oxygen and 
carbon dioxide blood content were mea­
sured as partial pressures of the gases in 
the blood samples taken. Oxygenation was 
considered to be adequate when blood 
samples, taken after passage through the 
Klung oxygenator, had a partial pressure 
of oxygen of at least 100 mm. Hg.
Using the circuit described, we could 
investigate several aspects of the gas-trans­
fer properties of the three membranes 
tested, including oxygen and carbon diox­
ide transfer, and their relation to blood 
flow over a known surface area of mem­
brane.
Oxygen transfer.—The percentage oxy­
gen saturations of blood achieved with 
each of the three membranes are shown in 
Fig. 4. It can be seen that one square metre 
of both reinforced silicone rubber and sili­
cone-coated Dacron mesh gave oxygen 
saturations of at least 97 % until the blood 
flow rose above 600 ml./min. The majority 
of the readings were obtained when the 
oxygen saturation of the blood presented 
to the membrane was in the physiological 
venous range. However, if the “venous 
oxygen tension was allowed to fall to less 
than 30 mm. Hg, oxygenation became in­
adequate unless the blood flow was re­
duced to 300 ml./min. or less. The oxygen­
ating ability of the three membranes is 
further illustrated in Fig. 5 which shows
membrane.
that, when oxygen partial pressures are 
considered, silicone-coated Dacron-mesh 
membrane was consistently superior to the 
reinforced silicone membrane, although, at 
flows of 600 ml./min. or less, both ade­
quately oxygenated the blood presented to 
them.
Carbon dioxide transfer.—The other im­
portant factor that we investigated was the 
ability of the membranes to eliminate car­
bon dioxide (Fig. 6). There is no doubt 
that, in the transfer of this gas, the silicone- 
coated Dacron mesh was superior to the 
other two membranes.
In Table I, which summarizes the re­
sults of our experiments, the majority of 
readings were taken at blood flows below 
500 ml./min.
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Fig. 6.—Graph indicating relationship between 
blood flow and carbon dioxide elimination by one 
square metre of each of the three membranes 
tested.
Conclusions
These tests showed that silicone-coated 
Dacron mesh permitted oxygenation to ac­
ceptable levels for prolonged periods and
also was more efficient than the other two 
membranes in eliminating carbon dioxide 
from the blood. The Teflon membrane 
produced less oxygenation than the other 
two membranes, its carbon dioxide elimina­
tion was poor, and it only functioned for a 
short period. The reinforced silicone rub­
ber used in the Klung oxygenator gave 
satisfactory oxygenation but this was not 
sustained. Carbon dioxide was eliminated 
but not as efficiently as with the silicone- 
covered mesh. As time went on, oxygena­
tion achieved by all three membranes de­
creased but this was not mirrored by as 
marked a decrease in carbon dioxide pas­
sage. However, even when using the best 
of the three membranes (the silicone- 
coated Dacron mesh), we were handi­
capped because leaks developed sporadi­
cally in the membrane, allowing oxygen to 
escape into the blood and blood to enter 
the oxygen system.
II. An Appraisal of a C ommercially 
Available Infant Membrane 
Oxygenator
Because we could not prevent leaks 
when using the best available membrane 
in the Klung oxygenator,9' 13> 22 we con­
cluded that this machine was not suitable 
for clinical application. We, therefore, di­
rected our attention to another commercial­
ly available membrane oxygenator that em­
bodied the previously described silicone-
TA BLE I.—C o m p a r is o n  o p  t h e  T h r e e  M e m b r a n e s  (O n e  S q u a r e  M e t r e )
Teflon
Reinforced silicone 
rubber
Silicone-coated 
Dacron mesh
Thickness (m il.)............... 2 5 0.5
Average venous p 0 2 (mm. Hg)............................ 40.2 42.9 41.4
Average arterial p 0 2 (mm. Hg)............................ 102.3 178.0 208.0
Arteriovenous pO-> difference Tmm. Hg)............. 62.1 135.1 166.6
Average venous p C 02 (mm. Hg)......................... 45.4 46.6 42.2
Average arterial pC 02 (mm. Hg)......................... 41.5 40.5 28.5
Arteriovenous p C 02 difference Tmm. Hg).......... 3.9 6.1 13.7
Number of readings:
At blood flow of 100 ml./min........................... 17 5 12
At blood flow of 200 ml./min.. . 16 12 6
At blood flow of 300 ml./min........................... 45 40 49
At blood flow of 400 ml./min.. . 16 20 6
At blood flow of 500-800 ml./min........ 10 2 13
T otal.......................................... 104 79 86
Average time duration of adequate oxygenation
(hours)............................ 1 3 5
Maximum blood flow for adequate oxygenation
(ml./min.).................... 300 600 600
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Fig. 7.—The gravity flow membrane oxygenator (Medical Monitors Ltd.).
coated Dacron-mesh membrane (Fig. 7). 
As we are primarily interested in the per­
fusion of neonatal and young infants, the 
infant machine was selected for testing and 
in the following appraisal only this ma­
chine is described.
Basically this oxygenator has a low- 
pressure, low-volume gravity blood flow 
system thus enabling the thin membrane to 
be used. It has a gravity drainage venous reservoir from which blood is siphoned 
through four membrane envelopes, mount­ed on sloping metal screens and exposed 
to oxygen. The blood flows into an arterial reservoir, fitted with an alarm unit, from which it is pumped back into the patient. This oxygenator is not, however, of fixed volume. The capacity of the envelope and the thickness of the blood film is con­trolled by the oxygen flow between the envelopes, and the slope of the screens. There is no control or moni­tor of the blood volume in the
envelopes and, for this reason, blood can accumulate and the film thickness vary 
without this becoming apparent. Blood dis­
tribution between the membrane layers is 
partly controlled by the oxygen flow be­
tween the envelopes and partly by a rock­
ing movement of the metal screens upon 
which the envelopes are mounted. The 
speed of rocking can be varied. It is essen­tial that the membrane envelopes be care­
fully made so that one membrane layer is not wrinkled on the next and that the en­
velopes lie perfectly flat, smoothly and under slight tension upon the screens. If these stipulations are not met, streaming 
of the blood across the membrane sheets occurs and distribution of an even blood film is not obtained, thus eliminating prac­tically all oxygenation in the envelope or envelopes concerned. This streaming may 
pass unnoticed because, when the upper of the two membrane envelopes is primed, the envelope adjacent to the metal screen
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TABLE I I .  S ummary op C o n clusion s R egarding  t h e  C a p a b il it ie s  op t h e  G r a v ity  F low  M em bra n e  
Ox y g en a t o r  and t h e  R eq u ir e m e n t s  fo r  an I n fan t  M em b r a n e  Oxyg en a to r
Gravity flo w infant membrane oxygenator
Four envelopes 
o f adult 
oxygenator
One square 
metre of 
membrane
Stated
values
Actual
values
Estimated
requirements
Estimated
values Values
Blood flow for adequate
oxygenation per envelope 
(ml./min.)........................ 200 120 450 420
Blood flow capacity of 
machine for adequate 
oxygenation (ml./min.). 800 480 1800 1080 000
Maximum patient weight 
capacity (kg.)................. 8 2-2.5 9 8.4 2.5-3
Maximum patient surface 
area capacity (sq.m.).. . .41 .165-. 185 .44 .42
lOGO
Blood flow requirement 
(ml./kg. body weight). 100 180 200 ISO 200 180-200
Total surface area of 
membrane........................ 0.8 0.8 3.0 2.8 1.0
The theoretical requirements stated relate to a machine in which venous oxygen tensions presented to it 
are at physiological levels. In the presence of excessively desaturated blood, a proportionately greater 
membrane surface area is necessary.
cannot be seen. We have encountered this 
problem in the laboratory.
Our conclusions concerning this oxygen­
ator are summarized in Table II. The 
manufacturer states that each membrane 
envelope of the infant machine is capable 
of adequately oxygenating 200 ml. blood 
per minute, and the four membrane envel­
opes present a surface area of about 0.8 
square metre. In experiments on puppies, 
vve found that, for adequate oxygenation 
(pOc of 100 mm. Hg or more), the actual 
flow rate was only 120 ml./min./envelope. 
In our opinion, in an oxygenator of this 
type, each membrane envelope should be 
capable of oxygenating 450 ml./min. be­
cause we could not get adequate perfu­
sion pressures, namely, 60 to 70 mm. Hg 
mean pressure, unless the flow rate was 
180 to 200 ml./min./kg. body weight of 
the subject. Cardiac output is related to 
surface area and this in turn is the product 
of height x mass. In the infant, surface area 
is relatively greater in relation to mass 
than in the adult. Perfusion of an infant 
weighing 4 to 9 kg. would require flow 
rates of 720 to 1800 ml./min. and the in­
fant oxygenator that we tested does not 
have this capacity.
Another problem that we encountered 
was that, when perfusing an animal of 
suitable size, venous return volumes were 
insufficient to maintain a blood level in the
venous reservoir high enough to reach all 
the envelopes, even after the requisite vol­
ume of prime had been added.
In view of the apparent discrepancies 
between our findings and the work of oth­
ers, the literature regarding this type of 
oxygenator was reviewed.23'25 Throughout 
our experiments we have expressed results 
as blood-gas partial pressures. Others 
studying this machine, although express­
ing their findings as percentage oxygen 
saturation, found similar partial pressures 
of oxygen. We believe that, in clinical prac­
tice, these oxygen tensions would not be 
generally acceptable as indicating ade­
quate oxygenation, particularly if more pro­
longed perfusion was anticipated.
It appears, therefore, that this infant oxy­
genator reeds considerable modification. 
Theoretically, it would be reasonable to 
present the desaturated venous blood to a 
pair of membrane envelopes of consider­
ably greater dimensions which were at­
tached to a very small venous reservoir. We 
are now investigating this possibility using 
the adult-sized oxygenator.
In conclusion, the silicone-coated Da­
cron-mesh membrane has been found suit­
able for oxygenation of 600 ml. blood per 
square metre of membrane. For a 4- to 9- 
kg. patient, 1.4 to 3 square metres of mem­
brane are necessary.
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Sum m ary
Investigations of membrane oxygenation 
done at the Research Institute, The Hos­
pital for Sick Children, Toronto, have been 
described.
The oxygenating and carbon-dioxide 
eliminating efficiency of three types of 
membrane were studied, namely, Teflon, 
reinforced silicone rubber, and silicone- 
coated Dacron mesh. The membranes were 
2 mil., 5 mil. and 0.5 mil. thick respective­
ly. A small disc oxygenator was adapted to 
deliver “venous” blood to a Klung oxygen­
ator, which contained the membrane to be 
tested. All parameters were kept constant 
so that the only variables were the blood 
oxygen and carbon dioxide content after 
passage through the oxygenator. An aver­
age of 90 readings was obtained for each 
membrane. The results indicated that the 
silicone-coated Dacron mesh was the most 
efficient of the three membranes, produc­
ing prolonged, satisfactory oxygenation, 
and allowing considerable carbon dioxide 
elimination. However, with this membrane, 
the Klung device was unsatisfactory be­
cause of the hazard of leaks. The infant 
membrane oxygenator suitable for the mem­
brane chosen did not present enough sur­
face area to service the blood flows re­
quired.
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Re su m e
L’lnstitut de Recherche du Hospital for Sick 
Children de Toronto a entrepris l’etude du pouvoir 
oxygenateur et la capacite d’elimination de l’acide 
carbonique de trois membranes, soit le Teflon, le 
caoutchouc renforce de silicone et la meche de 
Dacron enrobee de silicone. Ces membranes 
avaient une epaisseur de 2, de 5 et 0.5 mil. re- 
spectivement. Un petit disque oxygenateur^ a ete 
adapte de facon a livrer du sang “veineux” a un 
oxygenateur de Klung fixe a la membrane soumise 
a 1’essai. Tous les parametres ont ete maintenus 
constants, de fagon a ce que les seules variables 
soient la teneur en oxygene et en gaz carbonique
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du sand sortant de l’appareil de Klung. Une 
moyenne de 90 lectures ont ete pratiquees pour 
chaque membrane.
II ressort de cette etude que, des trois mem­
branes, c ’est la meche de Dacron enrobee de sili­
cone qui a ete la plus efficace; elle a donne une 
oxygenation prolongee et satisfaisante et permis 
d’eliminer une quantite considerable de gaz car- 
bonique. Cependant, utilisee dans l’oxygenateur 
de Klung, cette membrane a donne lieu a des
fuites imprevisibles de sang et d’oxygene a travers 
la membrane, ce qui l'a rendue inutilisable en 
clinique. On a done essaye un oxygenateur de for­
mat pour enfant, fonctionnant par gravite et fa- 
brique de fagon a ce qu’il puisse s’adapter a cette 
membrane. Nous soulignons nos conclusions. La 
capacite de la machine infantile a ete insuffisante 
pour pratiquer des perfusions chez le nourrisson. 
Nous etudions actuellement un oxygenateur de 
format adulte.
MYOCARDIAL REVASCULARIZATION 
W ITH “ARTERIALIZED” AUTOGENOUS 
VEIN GRAFT
Autogenous vein graft, anastomosed to the 
left subclavian artery or aorta, is proposed 
for revascularization of ischemic myocardium. 
In this technique, the distal portion of the 
vein is attached to the descending aorta and 
the proximal extent is placed into a myocardial 
tunnel parallel to either the anterior descend­
ing or circumflex coronary artery or both.
The experimental dogs were divided into 
two groups. In one group, the coronary artery 
adjacent to the vein graft was ligated at the 
time of the shunt. In the other, the vein graft 
was done without coronary artery ligation.
Patency of the shunts was determined by 
selective catheterization of the graft with 
angiography. Aortograms alone were not re­
liable for demonstrating open shunts. As the 
authors’ technical experience improved, they 
achieved patency in 85% of animals surviv­
ing longer than one month regardless of 
whether the coronary artery was ligated or not.
In the normal coronary or control grafted 
animals, the shunt flow immediately postim­
plantation was estimated at 20% of total cor­
onary flow. Upon ligation of the coronary 
artery, the mean flow through the graft in­
creased by an average of 20% over the non­
ischemic animals with shunts. Clamping the 
shunt in the animals with ligated coronaries 
generally resulted in arrhythmias and if per­
manently occluded, 90% of the animals suc­
cumbed. On the other hand, of the animals 
with patent shunts but ligated anterior descend­
ing arteries, 75% survived.
Angiography by catheterization of the vein 
graft in the ischemic group of animals revealed 
widespread distribution of the shunted blood 
throughout the adjacent coronary arteries and 
veins. Microspheres injected into these vein 
grafts demonstrated filling of endothelial-lined 
spaces within the myocardium. Histologic ex­
amination of the long-term graft revealed
thickening, or arterialization, of the vein wall 
with no apparent narrowing of the lumen.
The authors have used this technique in 20 
patients with severe, diffuse, obstructive in­
volvement of at least two of the three major 
coronary arteries. A left posterolateral thorac­
otomy was done with simultaneous dissection 
of the right thigh. The saphenous vein was 
removed from the thigh and the distal end 
anastomosed to the descending aorta opposite 
the pulmonary hilus. The proximal extent of 
the vein was placed in a tunnel either parallel 
to or underneath the major diseased coronary 
artery. The end of the vessel was usually tied 
off and two to four small holes made in the 
portion of the vein which lay within the tun­
nel. The vein was anchored to the myocardium 
at its terminal portion.
The revascularization procedure resulted in 
a 20% mortality rate. The 16 surviving pa­
tients have had significant or dramatic relief 
of their angina in the follow-up interval, the 
longest being 18 months. There have been 
no late deaths. In the four patients who re­
turned for radiologic evaluation following the 
surgical procedure, attempts at selective cathe­
terization of the vein graft have been unsuc­
cessful. However, in one patient the aorto- 
gram disclosed a patent graft.
An autogenous vein graft provides a shunt 
of satisfactory length with freedom in the lo­
cale of placement. Long-term follow-up of 
these patients is in progress to attempt to con­
firm by angiography in man the patency noted 
in dogs. An additional 12 patients have re­
ceived saphenous vein shunts with no addi­
tional mortality. In this group of patients the 
vein graft has been anastomosed end-to-side 
to the left subclavian artery instead of the 
aorta. The authors state that the subclavian 
anastomosis has several technical advantages 
over the aortic.-Ferlic, R. M., Quattlebaum, F. 
W. and Lillehei, C. W .: Experimental and 
clinical results of myocardial revascularization 
with “ arterialized” autogenous vein graft, 
J. Thorac. Cardiov. Surg., 52: 813, 1966.
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All communications concerning this Journal 
should be marked “The Canadian Journal of 
Surgery” and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5.
The Journal is published quarterly. Subscrip­
tion is $10 per year ($5 per year for trainees 
in surgery), and starts with the January issue 
of each year. Single copies are $2.50 each, pay­
able in advance. (It would be greatly appre­
ciated if subscribers would please add bank 
exchange to their cheques.)
INSTRUCTIONS TO CONTRIBUTORS
Manuscripts
Manuscripts in duplicate of original articles, 
case reports, and other contributions should 
be forwarded with a covering letter re­
questing consideration for publication in The 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept­
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un­
ruled paper, double-spaced, and with wide 
margins. The author should always retain a 
carbon copy of material submitted. Every 
article should contain a summary of the 
contents. The Concise Oxford Dictionary 
will be followed for spelling. Dorland’s Am­
erican Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ­
ing such changes as are necessary to en­
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of The Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum.
Reprints
Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made.
References
References should be referred to by numer­
als in the text. They should include in 
order: the author’s name and initials in capi­
tals; title of the article; abbreviated journal 
name; volume number, page number and 
year. The abbreviations of journal names 
should be those used by the National 
Library of Medicine, Washington, D.C., as 
published in Index Medicus. References to 
books should include in order: author’s 
name and initials; title of book; number of 
edition (e.g. 2nd ed.), title of publishing 
house; city of publication; year of publica­
tion; page number if a specific reference.
Illustrations
A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10" 
x 8". Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica­
tion has been obtained. Graphs and dia­
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub­
mitted on a separate sheet of paper. Illustra­
tions should not be rolled or folded.
Language
It should be clearly understood that con­
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ­
ent of the language of submission. If the 
contributor wishes, he may submit an in­
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French.
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LE JOURNAL CANADIEN DE CHIRURGIE
Toute communication concernant le Journal 
devra porter la mention “Le journal canadien de 
chirurgie” et to e  adressee a l’Editeur, Publica­
tions de l’A.M.C., 150 St. George Street, 
Toronto 5.
Le journal est public trimestriellement. Le 
prix de l’abonnement est de $10. par an ($5. 
par an pour les medecins qui sont residents en 
chirurgie) et commence avec le numero de 
janvier de chaque annee. Un exemplaire isole 
coute $2.50 et est payable d’avance. (Nous 
serions reconnaissants aux souscripteurs de vou- 
loir bien ajouter a leur cheque le montant des 
frais bancaires eventuels).
INSTRUCTIONS A NOS
COLLABORATEURS
Manuscrits
Les manuscrits d’articles originaux, de rap­
ports cliniques etc. seront envoyes en deux 
exemplaires, accompagnes d’une lettre deman­
dant qu’on veuille bien considerer leur publica­
tion dans L e  journal canadien de chirurgie. Ils 
ne seront acceptes qu’a la condition qu’ils 
n’aient ete soumis qu’a notre Journal et qu’ils 
ne soient pas reimprimes sans le consentement 
expres de l’editeur et l’auteur. L’acceptation 
ou le refus des articles soumis releve du Con- 
seil de la publication. Si la place est disponible, 
un nombre limite d’histoires cliniques pourront 
etre publies. Les articles seront dactylographies 
sur un seul cote d’un papier non ligne, a double 
espace et avec une large marge. L’auteur devra 
toujours conserver une copie au papier carbone 
du texte soumis. Tout article devra to e  ac- 
compagne d’un resume. L’orthographe sera 
celle adoptee par le dictionnaire Larousse. 
Quant a la terminologie scientifique, elle sera 
basee sur le Dictionnaire des termes techniques 
de medecine ou tout autre ouvrage de refe­
rence serieux. Le Conseil de la publication se 
reserve le droit d’apporter au texte les change- 
ments qu’il jugerait a propos pour assurer la 
correction grammaticale et l’orthographe, pour 
eliminer d’eventuelles obscurites ou pour ren- 
dre la presentation conforme au style du Jour­
nal canadien d e chirurgie. Aucun changement 
important ne sera apporte au texte sans que 
hauteur ait ete prealablement consulte. Les 
auteurs recevront avant la publication des 
epreuves d’imprimerie de leur texte, auxquelles 
ils sont pries d’apporter le minimum de correc­
tions.
Tires-d-part
On pourra commander des tires-a-part sur 
une formule qui est envoyee avec les epreuves. 
II est important de les commander avant la 
publication de l’article, sous peine de devoir 
payer un supplement pour une nouvelle com­
position.
Bibliographie
Les references bibliographiques seront indi- 
quees par des numeros dans le corps du texte. 
Elies comprendront dans l’ordre: le nom de 
hauteur et ses initiales, en majuscules, le titre 
abrege du Journal, le numero du volume, le 
numero de la page et l’annee. Les abreviations 
admises pour les noms de revues sont celles qui 
figurent dans I’lndex Medicus de la Biblio- 
theque Nationale de Medecine, Washington, 
D.C. Les renvois aux livres comprendront 
dans hordre: le nom de hauteur, ses initiales, 
le titre de l’ouvrage, le numero de l’edi- 
tion (p. ex. 2eme ed.), le nom de la 
maison d’edition, la ville ou elle est situee et 
l’annee de la publication; enfin, le numero de 
la page s’il s’agit d’un renvoi precis.
Illustrations
Le journal accepte de publier gratuitement 
un nombre raisonnable d’illustrations en noir 
et blanc. Les reproductions de cliches en cou- 
leurs seront publiees aux frais de hauteur. Les 
photographies seront imprimees sur papier bril- 
lant, ne seront ni montees ni calibrees et d’un 
format maximum de 8" x 10". En ce qui con- 
ceme les radiographies, nous demandons des 
copies et non pas Foriginal, On devra toujours 
fournir un agrandissement de microphoto­
graphies. II ne faut jamais ecrire ou dactylo- 
graphier un texte quelconque sur les photo­
graphies. Une legende les identifiant pourra 
etre jointe au dos. Dans les illustrations mont- 
rant des malades, ceux-ci ne pourront etre 
reconnus, a moins qu’ils n’en aient donne le 
consentement ecrit prealablement a la publica­
tion. Les graphiques et diagrammes seront des- 
sines a l’encre de Chine sur un bon papier a 
dessin blanc. Le lettrage devra etre ecrit en 
caracteres assez grands pour que, apres reduc­
tion proportionnelle au format du Journal, ils 
soient encore lisibles. Les legendes devant 
accompagner les illustrations seront dactylo­
graphies sur une feuille independante du 
texte. Les illustrations ne seront ni roulees ni 
pliees.
Langue vehiculaire
II doit to e  clairement etabli que les colla- 
borateurs ont pleine liberte de soumettre leurs 
articles en frangais ou en anglais, a leur choix. 
L’acceptation de harticle sera entierement inde­
pendante de la langue choisie par hauteur. Si 
le collaborateur le desire, il peut decrire le 
contenu de harticle en un sommaire ne depas- 
sant pas 300 mots et dans une langue differente 
de la langue choisie pour harticle lui-meme. 
Par exemple, un article ecrit en frangais doit 
comporter un resume en frangais et peut, si 
hauteur le desire, to e  accompagne d’un som­
maire plus detaille en anglais.
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1. NEW STATUS OF CERTIFICANTS
The last newsletter reported the gratify­
ing response of certificated specialists to 
the offer of a new relationship with the 
Royal College provided under amendments 
to the by-laws. Since that time the number 
of Certificants affiliated under the new by­
laws has risen to more than 3200. Dr. Guy 
Drouin, Associate Professor of Medicine at 
Laval University and Chief of the Depart­
ment of Medicine at Hopital du St-Sacre- 
ment in Quebec has been appointed as one 
of the three representatives of certificated 
specialists to the Council.
2. HOSPITAL SURVEYS
The Committee on Approval of Hospitals 
this year completes its first cycle of on-site 
surveys of all hospitals approved by the 
Royal College for resident training. This 
project has been under way over the past 
five years, and will be continued so that 
each training area will be surveyed at least 
once every five years.
The surveys this autumn will be done in 
Kingston, Ontario, Nova Scotia and New­
foundland, and British Columbia, the 
survey teams being respectively Drs. 
Donald R. Wilson and E. D. Gagnon, Drs. 
Douglas G. Cameron and J. C. Kennedy, 
and Drs. Colin C. Ferguson and Roger 
Dufresne.
3. WESTERN ORAL FELLOWSHIP
EXAMINATIONS
In 1967 Fellowship Oral and Clinical Ex­
aminations will be held in western Canada 
for the first time, the centre being Edmon­
ton. Because of the size of the examining 
boards required and the administrative 
complexity of the examinations, the Council 
considered that the western examinations 
initially should be held only in those 
specialties where there would be a suf­
ficient number of western candidates to re­
quire two full days of examining. This 
policy will limit the examination in 1967 to 
General Surgery and Internal Medicine, 
and possibly also Obstetrics and Gynecol­
ogy and Orthopedic Surgery.
4. GALLIE LECTURE
The Gallie Lecture given at the Annual 
Meeting of the Royal College was estab­
lished in 1966, and is supported by a do­
nation from the Gallie Foundation to the 
Royal College’s Educational Endowment 
Fund. The first Gallie Lecture was given in 
1966 by the late Dr. Robert I. Harris, and 
the second lecture in 1967 by Dr. J. Engle- 
bert Dunphy.
Mr. Norman Tanner of London, England 
has accepted an invitation to give the 1968 
Gallie Lecture at the Royal College meet­
ing to be held in Toronto at the Royal York 
Hotel on January 18-20.
5. JOINT CONFERENCE OF 
SURGICAL COLLEGES
The President, Dr. R. B. Kerr, repre­
sented this College at the Joint Conference 
of Surgical Colleges held in Dublin last 
May. Among items discussed were pro­
grams of training in surgical specialties, and 
the registration of specialists in the United 
Kingdom. Implications for the medical pro­
fession of the possible entry of the United 
Kingdom into the European Economic 
Community were discussed at this con­
ference and also at the Conference of 
Colleges of Physicians of the Common­
wealth and related Republics held during 
the same week in Dublin. Dr. Kerr also 
took part in the latter conference.
6. INTERNATIONAL FEDERATION  OF
SURGICAL COLLEGES
The Royal College has named Dr. 
Walter C. MacKenzie, Immediate Past 
President, as its official representative to the 
Council of the International Federation of 
Surgical Colleges. Dr. MacKenzie is also a 
Member of the Executive of the Federation 
and Chairman of its Research Committee. 
Dr. MacKenzie attended the meetings of 
the Federation held in Vienna in Septem­
ber.
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THE ACUTE ABDOMEN AND EMERGENT 
LESIONS OF THE GASTROINTESTINAL 
TRACT. Compiled and edited by Herbert R. 
Hawthorne, Alfred S. Frobese and Julian A. 
Sterling. 485 pp. Illust. Charles C Thomas, 
Springfield, 111.; The Ryerson Press, Toronto, 
1967. $35.50.
A distinguished panel of contributors has pro­
duced a large and impressive volume covering 
all aspects of the subject suggested by the 
title. The Faculty of the University of Penn­
sylvania has contributed heavily, but by no 
means exclusively, to this material. The struc­
ture of the book is unusual in that each chap­
ter is a complete treatise on a special problem. 
Some chapters are rather short.
The volume gains its great strength because 
many distinguished leaders in the surgery of 
the gastrointestinal tract have come together 
to explain exactly how they believe emergency 
problems in this area should be handled. One 
senses that the challenge has appealed to the 
authors. Each has extended his thinking be­
yond the usual range associated with his name 
in the periodical surgical literature. An adden­
dum to each chapter lends a lively touch to 
this book: Each was written by an individual 
with something to add to the principal con­
tributor’s views.
At a time when the care of emergencies is 
becoming more and more important, this 
splendid volume is of more than passing signi­
ficance. It will be of greatest value to the 
practising surgeon, but should be made avail­
able to all students and not a few general prac­
titioners.
ATLAS DER PER- UND POSTOPERATIVEN 
CHOLANGIOGRAPHIE. B. Kourias and K. 
Stucke. 207 pp. Illust. Intercontinental Medical 
Book Corp., New York; Georg Thieme Verlag, 
Stuttgart, West Germany, 1967. DM 87,00. 
$23.65 (approx.).
The first chapter of this book is devoted to a 
discussion of the indications and technique of 
intraoperative cholangiography. The normal 
anatomy of the biliary tree, normal variations 
and anomalies are discussed in the second 
chapter. The rest of the book is a collection 
of pictures and diagrams with short case his­
tories. The topics covered are cholelithiasis, 
dyskinesias, cholostasis, diseases of the pan­
creas, tumours of the liver, biliary system and 
pancreas, and lesions due to echinococcus. 
The illustrations are of a high quality, the text 
is brief and concise, the bibliographies are ex­
tensive and well organized.
CARDIOVASCULAR SURGERY 1966. Council 
on Cardiovascular Surgery, American Heart As­
sociation, Scientific Sessions, New York, New 
York, October 21, 22, 23, 1966. American Hearf 
Association Monograph Number Sixteen. Edited
by C. Frederick Kittle. 243 pp. Illust. The Amer­
ican Heart Association, Inc., New York, 1967.
$3.00 (U.S. Funds). Paperbound.
This monograph reviews cardiovascular surg­
ery for 1966 through 34 papers selected from 
the annual meeting of the American Heart As­
sociation.
Patient follow-up studies and areas of great­
est surgical progress are emphasized. There 
are also seven excellent papers on the aspects 
of cardiopulmonary bypass that have a direct 
bearing on surgical survival.
Two papers on aortic homografts present 
the results of operation in a series of 25 and 
50 patients. The results of different methods 
of homograft sterilization and storage are dis­
cussed.
The design of ball-valve prostheses is exam­
ined especially as it relates to hemodynamics 
and thrombogenesis in patients. The results 
of early and late follow-up of these patients 
are most instructive.
Papers on congenital cardiac malformation 
illustrate that there is much activity in this 
field of cardiac surgery. Improved surgical 
techniques and patient follow-up are outstand­
ing in Ebstein’s malformation, tetralogy, mus­
cular subaortic stenosis and corrected trans­
position of the great vessels.
There was scant discussion of radiological 
investigation and surgery of the coronary ar­
teries.
In the discussion of the results of operation 
in femoral-popliteal artery occlusions, the su­
periority of autogenous vein grafts in 194 
patients is undeniable.
No current monograph on cardiovascular 
surgerv would be complete without a discus­
sion of the problems and limitations of cardio­
pulmonary bypass. In this monograph the post- 
perfusion lung syndrome and the sublethal 
damage to erythrocytes during extracorporeal 
circulation is examined thoroughly.
This volume, monograph number 16 of the 
American Heart Association, should be in the 
possession of every student and teacher of car­
diovascular surgery and should be thoroughly 
studied.
THE CASUALTY OFFICER’S HANDBOOK. 
2nd ed. Maurice Fib's. 250 no. Tllust. Butter- 
wortb ft Co. (Publishers) Ltd., London; But- 
ferworth & Co. (Canada) Ltd., Toronto, 1966 
$ 11 . 00 .
In the words of the author. “This handbook 
is designed to help the newly appointed Cas­
ualty Officer, or the House Surgeon and House 
Physician who have to do duty irregularly in 
the casualty department.” As such, this book 
would be of undoubted value to fourth-vear 
medical students, interns, and junior residents 
who are called upon to look after minor surgi-
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successor to saline 
and dextrose
Normosol with Dextrose 5% contains the principal ions found in 
normal plasma: sodium, potassium and magnesium, together with 
chloride and the superior bicarbonate precursor, acetate.
When the patient cannot take adequate 
water by mouth, “normal” saline or dextrose 
I.V. solutions have commonly been used.
But saline and dextrose are not well-chosen 
to maintain the patient and to avoid electrolyte 
imbalance. Indeed, “normal” saline (0.9%) 
solution is neither normal nor physiological. It 
lacks important cations of normal plasma. 
Moreover, it contains about 50 % more chloride 
than does normal plasma.
A balanced multiple electrolyte solution is 
ideally needed for maintenance of the patient.
A good theory, but complicated to carry out? 
Not any more. Normosol with Dextrose 5% 
contains the principal ions found in normal 
plasma: sodium, potassium, and magnesium, 
together with chloride and the superior bicar­
bonate precursor, acetate.
Unlike simple saline or dextrose solutions, 
Normosol with Dextrose 5% can be given in 
any required amount without upsetting the 
patient’s electrolyte balance. About three liters 
daily will maintain the usual fluid and electro-
♦Trademark registered
lyte requirements of an adult. Note how the 
formula falls within the normal day-to-day 
range of electrolyte intake and output:
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Normosol with Dextrose 5% is a solution of 
choice for daily fluid-electrolyte maintenance, 
including hydration of the surgical patient. 
However, it should not be expected to correct 
large pre-existing deficits of specific electro­
lytes.
Ask your Abbott man for detailed 
literature. Or write to Abbott, at 
P.O. Box 6150, Montreal, Quebec.
Normosol-M
WITH DEXTROSE 5 %
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cal problems in an out-patient or emergency 
department environment. Beyond this utili­
tarian value, it would be of real value to any 
recent graduate. This small book covers the 
assessment and management of many types of 
minor injuries, wounds, burns, infections, and 
other surgical problems.
This text has few faults. It is a very read­
able book and has an informal, conversational 
style that is a refreshing change from so many 
texts, which are written in a heavy, formal 
fashion. Here and there throughout the book 
there are surprising omissions. For instance, it 
is advised that effusions of the knee be aspir­
ated, but the technique of aspiration is not 
given. However, for most o f the minor pro­
cedures advocated, detailed technique is given 
and these techniques are illustrated by line 
diagrams and/or photographs. Dr. Ellis’ treat­
ment for abscesses and infections is somewhat 
different from the usual treatment, but his 
experience suggests that this method is effec­
tive.
All in all, this book is a useful quick refer­
ence for interns or residents in an emergency 
department. It will be particularly valuable 
to recent graduates because, in one volume, it 
presents information and material that ordin­
arily can be found only by going through many 
different texts and journals.
CELLULAR CONCEPTS IN RHEUMATOID 
ARTHRITIS. Holbrook Memorial Symposium. 
Edited by C. A. L. Stephens, Jr. and A. B. 
Stanfield. 212 pp. Illust. Charles C Thomas, 
Springfield, III.; The Ryerson Press, Toronto, 
1966. $17.75.
Cellular Concepts in Rheumatoid Arthritis is 
a symposium of eight papers which deal mainly 
with the immunologic aspects of the rheuma­
tic diseases. While the theme stresses rheuma­
toid arthritis, the data presented have much 
broader implications and may be applied 
equally well to the pathogenic mechanisms in­
volved in systemic lupus erythematosus and 
other collagen diseases, autoimmune hemoly­
tic anemia, renal disease, chronic thyroiditis, 
myasthemia gravis and rheumatic fever, to 
name a few. The purpose of the symposium 
was to bring together and improve communi­
cations between investigators in different dis­
ciplines in medicine, including those in basic 
tissue morphology, immunology, experimental 
pathology and microbiology, and those en­
gaged in clinical investigation as applied to 
patients suffering from these diseases. The 
various papers deal first with the evolution 
and development of connective tissue, apply­
ing this knowledge to the structure and func­
tion of synovial membrane as it pertains to the 
pathologic changes encountered in rheumatoid 
arthritis. The fine structure of the connective 
tissues, as observed with electron microscopy, 
is described in great detail emphasizing the 
role of cells in the synthesis of collagen fibrils,
ground substance and basement membranes. 
The growth of cartilage and bone rudiments 
in tissue cultures, as observed in explants un­
der dialysis membranes in Rose chambers, pro­
vides a new approach to the study of ceil dy­
namics and factors affecting cell growth. Simi­
larly, exciting observations on the behaviour 
of synovial tissue cultures from rheumatoid 
and non-rheumaloid patients are presented in 
detail. Concerning the immunologic aspects of 
these diseases, the broad interrelationship of 
many disorders is emphasized, including those 
with strong evidence for an autoimmune basis 
and even certain forms of leukemia. Mechan­
isms involved in the production of autoimmune 
responses are illustrated in the model of homo­
logous (runt) disease, which has many of the 
features of rheumatoid arthritis. The alterna­
tive concept of cross-immunity to some dena­
tured constituent of connective tissue or hap­
ten, producing a delayed type of hypersensi­
tivity reaction, is also reviewed. This is sup­
ported by the relationship of streptococcal in­
fection to the production of rheumatic fever. 
All of the authors are recognized leaders in 
their respective fields.
The volume provides stimulating reading 
and is an excellent reference for the more 
basic investigator, but has no practical appli­
cation for the physician managing these dis­
eases.
CLINICAL SURGERY. Plastic Surgery. Consul­
tant Editor: R. J. V. Battle. General Editors: 
Charles Rob and Rodnev Smith. 348 pp. Illust. 
Butterworth & Co. (Publishers) Ltd., London: 
Butterworth & Co. (Canada) Ltd., Toronto, 
1965. $22.00.
In 14 chapters this volume of clinical surgery 
presents many of the facets of plastic surgery. 
The 15 British contributors write from exten­
sive experience and with considerable author­
ity. It is unfortunate that an introductory chap­
ter, outlining for the uninitiated reader the 
important basic concepts of the specialty, was 
not included.
In spite of the limited space most of the 
authors have dealt with their subjects con­
cisely and clearlv. Most noteworthy perhaps 
are the chapters bv Patterson on “Congenital 
Malformations of the Genitourinary Tract”  and 
Evans on “ Burns” . Dawson nresents “Frac­
tures of the Facial Skeleton”  in a well-organ­
ized manner from an obvious wealth of experi­
ence. There is overemphasis of the use of pins 
and screws.
Considering that this volume was published 
in 1965, it is surprising that more up-to-date 
techniques were not mentioned in the chap­
ters by Thompson on “Plastic Surgery of the 
Nose” , and McLaughlin on “ Facial Paralysis” . 
The chapter “Plastic Surgery of the Limbs” 
by McGregor is excellent, especially the sec­
tions on basic principles and surgical methods.
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It is, however, surprising to find there are no 
illustrations.
In short, this book is not as good as other 
recent publications by British authors on the 
same subject. It is difficult to know for whom 
it was written; the novice will find it poorly 
illustrated and the experienced plastic surgeon 
will miss any discussion of modem techniques.
DERMATOLOGISCHE NOTFALLE IN KLIN- 
IK UND PRAXIS. G. W. Korting and G. 
Brehm. 115 pp. Illust. Intercontinental Medical 
Book Corp., New York; Georg Thieme Verlag, 
Stuttgart, West Germany, 1967. DM  7,80. $2.12 
(approx.). Paperbound.
This survey of dermatological emergencies in­
cludes not only infections of the skin, bites by 
various animals, various diseases of the genital 
organs, but also bums, radiation damage, frost­
bite and hemorrhagic diatheses. The authors 
also added notes on various emergencies such 
as hemoptysis, coronary infarction, pulmonary 
edema, remarks on shock therapy, cardiac mas­
sage, and artificial respiration. They go on to 
include paragraphs on water and electrolyte 
metabolism, drug reactions, and venereal dis­
eases. In short, this is an unsuccessful attempt 
to cover far too many areas in 107 pages. With 
few exceptions, the text is on the level of a 
first-aid worker.
LAPAROSCOPY IN GYNAECOLOGY. Patrick C. 
Steptoe. 93 pp. Illust. E. & S. Livingstone Ltd., 
Edinburgh and London; The Macmillan Com­
pany of Canada Limited, Toronto, 1967. $7.25.
In the last five or six years in North America 
culdoscopy has come into wide use for the 
investigation of various gynecological diseases. 
As yet, laparoscopy is used to a very limited 
degree on this continent, but is much more 
popular in England and Europe. This clearly 
written, concise book covers the history, tech­
nique, instrumentation and uses of laparoscopy 
in gynecology. The impression gained from 
this work is that laparoscopy is more of a 
surgical technique than culdoscopy. In some 
centres in the United States, culdoscopy is 
carried out as an office procedure, but this 
must be rare in Canada. Complications of culd­
oscopy can be immediate and severe, and 
hence may require laparotomy. Even in hos­
pital, laparoscopy usually requires deeper 
anesthesia, more apparatus and potentially 
greater complications than a culdoscopy. The 
author points out at some length that his com­
bination of carbon dioxide, nitrous oxide and 
oxygen is absorbed readily from the peritoneal 
cavitv after the procedure. It apparently causes 
very little abdominal irritation or diaphragmatic 
irritation with resultant shoulder-tip pain, 
which is so common following culdoscopy. 
However, such pain is a minor complaint and 
usually subsides within 24 hours.
Laparoscopy does have certain advantages 
over the culdoscopy. The contraindications for 
both are much the same, except where the 
cul-de-sac may be obliterated with adhesions, 
tumour, or infection. In such cases, laparoscopy 
would be safer and perhaps reveal information 
that was not otherwise attainable except by a 
laparotomy.
The author has used this approach not only 
to visualize the pelvic contents, but to do 
biopsies of the various structures, to cut ad­
hesions, and carry out a specific type of tubal 
sterilization procedure. This latter offers a dis­
tinct advantage. If it is as successful as the 
author indicates, it may solve many of the 
problems involved in sterilization.
This book can be recommended to progres­
sive gynecologists and to gynecologists in train­
ing.
LA MAIN RHUMATISMALE. Rheumatoid Hand 
(in French and English). M. Iselin and others. 
69 pp. Illust. Expansion Scientifique Francaise, 
Paris, 1966. 32F. $7.00 (approx.). Paperbound.
The treatment of rheumatoid arthritis is more 
or less in the position of poliomyelitis some 50 
years ago; it is now evolving from a stage of 
conservative therapy with braces to a more 
radical approach in which attempts are made to 
correct a deformity by osteotomies and to re­
store function by arthroplasties and muscle 
transfers.
This short book by the world’s foremost 
authorities on the surgical management of 
rheumatoid arthritis is very timely. Although 
in a book of 69 pages it is obviously impos­
sible to cover all the details of the management 
of the rheumatoid hand, the book serves its 
function adequately. It discusses briefly the an­
atomical and pathological lesions seen and 
gives a review of current attempts to prevent 
deformities, and some of the surgical proced­
ures that may be done to overcome them.
The only criticism that can be offered is that 
the book should have been written either in 
French or in English because the summaries 
in French or in English lose a good deal of 
the value of the chapters to which they apply. 
In subsequent editions it may be advisable to 
nut out two versions of the book, one in Eng­
lish and one in French.
OPHTHALMOLOGY. Kenneth Wybar. 340 pp. 
Bailliere, Tindall and Cassell Ltd., London; The 
Macmillan Company o f Canada Limited, Toron­
to, 1966. $4.50. Paperbound.
This small book is another “pocket-size” text 
which provides the medical student, general 
practitioner, and non-ophthalmic specialist 
with “an account of the essential features of 
the practice of ophthalmology” .
The student and the specialist who wish a 
condensation of diverse ophthalmic subjects
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will gain most from this book. The section on examination, and the synopses of the anatomy and physiology of the eye, which precede each chapter, are adequate and readable. A surpris­ing number of rarer conditions and fine oph­thalmic points are presented considering the size of the book. The descriptions of the catar­act and other common eye operations are well done. Definitions of the many confusing terms used by the ophthalmologist are liberal.The effort to include as many eye conditions and as much up-to-date information as possible has perhaps been overdone. The section on uveitis, for instance, classifies sympathetic ophthalmitis as a “special form of uveitis” with heterochromic cyclitis, Posner-Schlossman syn­drome, and phacoanaphylactic uveitis. The dis­cussion devoted to the sympathetic type is equal in length to that for heterochromic cycli­tis. For the busy general practitioner or the student who wishes to know more about the former, this is greatly out of proportion. In the same way, the treatment of common eye dis­
eases is often too brief. The indexing is inade­
quate for the practitioner who is confronted 
with a sign or complaint, and wants a differ­
ential diagnosis. The entry “Photophobia”, for 
example, refers to only one sentence in the 
section on anterior uveitis.
In summary, this text provides, in an en­
cyclopedic fashion, a good account of present-
day ophthalmology, but its use as a practical handbook is limited.
PANCREATITIS. T. T. White. 214 pp. Illust. Edward Arnold (Publishers) Ltd., London; The Macmillan Company of Canada Limited, Toron­to, 1966. $14.50.
This interesting textbook covers most of the aspects of pancreatitis, both acute and chron­ic, that are of interest to surgeons.The epidemiology is discussed. Recent sta­tistics lend much more support to the relation­ship with concomitant biliary tract disease than has been evident in the past. The section on the physiology of pancreatic secretion is good and there is the mark here of White’s close association with D. F. McGee of the Depart­ment of Physiology at the University of Wash­ington.Of interest is the difference in the incidence of pancreatitis in various countries throughout the world and the apparent difference in etiol­ogy and variable incidence of calcific pancre­atitis.There is a good, concise section on experi­mental acute pancreatitis. Most of the pertin­ent work with the various proposed etiologic agents is reviewed and an assessment made as to the value of these observations with refer­ence to human pancreatitis. It is safe to con­clude that the etiology still eludes us and the
r
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number of factors capable of producing pan­
creatitis adds to the confusion.
In the discussion of diagnostic techniques 
and methods, the author describes hypotonic 
duodenography, a technique that allows a 
more definitive examination of the duodenal 
loop and changes in its contour and activity 
by pancreatic inflammation. There is no doubt 
that, in the hands of an experienced and en­
thusiastic operator, this technique may be help­
ful in a difficult diagnosis.
Perhaps the best section in this book is that 
on the operations for pancreatitis. Common 
and uncommon techniques for chronic pancre­
atitis are nicely described and adequately il­
lustrated.
All in all this book is well done and worthy 
of perusal by anyone interested in the surgi­
cal management of acute or chronic pancreat­
itis. It is concisely put together and can be 
covered in an evening or two of most enjoy­
able reading.
PATHOLOGICAL PHYSIOLOGY FOR THE
ANESTHESIOLOGIST. Robert Hudson Smith.
580 pp. Charles C Thomas, Springfield, 111.;
The Ryerson Press, Toronto, 1966. $21.00.
This single-author book is divided into three 
sections. Section I, coexistent pathology, deals 
with pathological states existing in the patient 
at the time of anesthesia. These states or condi­
tions are in addition to the pathology for which
operation is projected. This pathology is con­
sidered in terms of its effect on the anesthet­
ists’ selection and management of the anesthe­
tic procedure. This section is organized on a 
systemic basis with chapters on hypoxia, obes­
ity, pregnancy, the newborn and premature 
newborn, and alcoholism.
Section II, pathological states caused by 
anesthesia and surgery, is concerned with ab­
normal states and disordered function that de­
velop during anesthesia and operation. Here 
the author points out risks in anesthetic pro­
cedure, and emphasizes that they can be 
avoided if the anesthetist is aware of their po­
tential development.
Section III, special problems incident to the 
site and nature of the pathology for which the 
operation is being done, is organized on a re­
gional basis. The conditions described are 
those in which the operator must have a thor­
ough understanding of the abnormal anatomy 
and physiology if the patient is to have a safe 
anesthetic. The areas covered are the brain, 
spine, face and neck, chest, coelom and big 
bones. This section also contains review chap­
ters on the stress of trauma, and the pathologi­
cal physiology of the burned patient and asso­
ciated anesthetic problems.
This is the first text on pathological physi­
ology that has an anesthetic “slant” . There are 
numerous typographical and other errors. It 
will be useful as a review for candidates pre-
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paring for specialist qualifications in anesthesia. 
It will emphasize for the surgeon the concern 
shared by his anesthetic colleagues for the 
patients’ pathological-physiological status and 
how it might affect the conduct of anesthesia.
PRAKTISCHE LOKALANASTHESIE. EIN 
KOMPENDIUM. H. G. Auberger. 141 pp. 
Illust. Intercontinental Medical Book Corp., 
New York; Georg Thieme Verlag, Stuttgart, 
West Germany, 1967. DM 8,40. $2.30 (approx.). 
Paperbound.
Local anesthesia appears to be more popular 
in Europe than on the American continent. 
This short monograph was written by the 
Chief Anesthetist of the Orthopedic Clinic, 
University of Koln, West Germany. The vari­
ous techniques of local anesthesia are described 
adequately and concisely. The descriptions of 
the pharmacological actions of the various 
agents are extremely brief. The practical pro­
cedures are outlined in detail, with the help of 
extensive illustrations. Many practical points 
are included in the text which evidently is 
based on a long experience with the proced­
ures. This book can be recommended for every­
body engaged in the practice of local anes­
thesia.
REHABILITATION OF THE HAND. 2nd ed. C. 
B. Wynn Parry. 367 pp. (and index). Illust.
Butterworth & Co. (Publishers) Ltd., London;
Butterworth & Co. (Canada) Ltd., Toronto,
1966. $21.00.
From this text—349 pages divided into 10 
chapters—the reader receives the impression of 
frequent repetition. This is particularly evident 
where median and ulnar nerve injury are dis­
cussed (page 67). The same statement regard­
ing glass injuries to the wrist is made twice 
under each heading.
The chapter on electrodiagnosis is particu­
larly disappointing. For example, the contribu­
tions of Professor J. M. F. Landsmeer, Univer­
sity of Leiden (Netherlands) and of Dr. Charles 
F. Long, Western Reserve University, Cleve­
land deserve mention in a section devoted to 
this topic. The bibliography of this chapter is 
sparse; the most recent reference is dated 
1961.
Even though the author has had to cover a 
vast field, he has passed over some important 
topics, giving them only scant attention. If he 
had deleted a few of the overly long case his­
tories he could have made room for a more 
adeauate description of the “intrinsic plus” 
hand, for example. On page 214 he says that, 
“a good sign of intrinsic contracture is to tap 
on the fingernail”. This advice is inadequate, 
and would not help in testing for this dis­
ability.
Chapter 10 is devoted to resettlement. It has
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limited interest to the North American physi­
cian because a good part of it is devoted to 
what the government offers for rehabilitation 
in Great Britain.
This is a good work on hand rehabilitation. 
It is an overstatement, however, to describe 
it as an essential guide for surgeons, general 
practitioners, industrial medical officers and 
physiotherapists. It will no doubt find its 
greatest use among physiatrists and physio­
therapists.
SURGERY OF THE STOMACH AND DUO­
DENUM. Revised 4th ed. Claude E. Welch.
408 pp. Illust. Year Book Medical Publishers,
Inc., Chicago, III., 1966. $11.55.
The handbooks of operative surgery have be­
come classics. They have earned this status 
by virtue of the quality and reputation of the 
Editors, the unpretentious format of the vol­
umes, their impeccable presentation and their 
basic usefulness.
The fourth edition of the handbook on Surg­
ery of the Stomach and Duodenum lives up to 
the reputation of its predecessors. This new 
edition has not departed from the features that 
have made the previous editions so successful. 
It contains the same clear and concise descrip­
tions, the excellent references, many of them 
original papers, the same clear and uncluttered 
line drawings that so abundantly illustrate the 
text.
The material is up to date. The reviewer 
would have to be overly critical to find fault 
with the operations chosen for description or 
with the techniques presented. All the com­
monly used operations are considered and 
there is sufficient comparison between various 
techniques to allow a reasonable choice.
All students of surgerv, young and old, no­
vice and experienced, will find this book a 
handy reference and a rich source of useful 
tins.
VERBRENNUNGS-FIBEL. W. Hartenbach and 
F. W. Ahnefeld. 149 pp. Illust. Intercontinental 
Medical Book Corp., New York; Georg Thieme 
Verlag, Stuttgart, West Germany, 1967. DM 
17,80. $4.85 (approx.). Paperbound.
This small book presents current knowledge 
in the field for practitioners who are looking 
after burned patients at various stages of 
their treatment. Special emphasis is placed on 
first aid and a chapter is devoted to disaster 
planning. The book is written in a concise 
style and is easy to read.
The routine treatment of burns is outlined 
in detail but the point is made repeatedly that 
each individual patient has to be followed in­
tensively and the treatment individualized.
The administration of vasoconstrictor drugs 
is absolutely contraindicated in the treatment 
of shock. To the first-aider, special commercial­
ly available burn towels are recommended;
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these consist of three layers, the first an alumi­
num impregnated fabric, the second, cotton, 
and the third, a thin hydrophobic covering. 
Following first aid, all patients suffering from 
burns of the face and hands are hospitalized, 
as well as those who sustained third-degree 
burns in excess of 5% of the body surface, and 
all infants. The authors state emphatically that 
the patients should be sent to a large hospital 
experienced in the treatment of burns. As col­
loid replacement, the addition of 100 ml. 20% 
human albumin to 500 ml. of plasma is recom­
mended, making up a 10% protein solution. 
Macrodex is said to be the only useful plasma 
substitute. In an adult, the dose of Rheomacro- 
dex, which is recommended in specific cases to 
improve the microcirculation, should not ex­
ceed 1500 ml./day. Commercially available 
balanced electrolyte solutions are recommend­
ed. Drugs are given freely; the following ap­
pear to be given almost routinely: analgesics, 
antibiotics, antipyretics, vitamins, digitalis, 
cortisone, desoxycorticosterone and mannitol. 
The open treatment is said to be clearly su­
perior to the closed treatment and early skin 
coverage should be attempted. Little emphasis 
is placed on local treatment and the local ap­
plication of sulfonamides is not recommended.
In the final paragraph of the book, the 
author makes a plea for the establishment of 
special burn units, both for treatment and for 
research.
Books Received
Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues.
The Acute Abdomen and Emergent Lesions of 
the Gastrointestinal Tract. Compiled and edited 
by Herbert R. Hawthorne, Alfred S. Frobese and 
Julian A. Sterling. 485 pp. Must. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1967. $35.50.
Biomedical Communications: Problems and Re­
sources. Various authors. Consulting Editor: James 
Lieberman. Editor-in-Chief: Edward M. Weyer. 
Vol. 142. Art. 2. pp. 335-545. Must. Annals of 
the New York Academy of Sciences, New York, 
1967. $6.00. Paperbound.
Cardiac Pacemakers. Harold Siddons and Edgar 
Sowton. 331 pp. Must. Charles C Thomas, Spring- 
field, 111.; The Ryerson Press, Toronto, 1967. 
$20.50.
Cardiovascular Surgery 1966. Council on Car­
diovascular Surgery, American Heart Association, 
Scientific Sessions, New York, New York, October 
21, 22, 23, 1966. American Heart Association 
Monograph Number Sixteen. Edited by C. Freder­
ick Kittle. 243 pp. Must. The American Heart 
Association, Inc., New York, 1967. $3.00 (U.S. 
Funds). Paperbound.
Clinical Surgery. Accident Surgery. Edited by 
Charles Rob and Rodney Smith. 232 pp. Must.
r
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Butterworth & Co. (Publishers) Ltd., London; But- terworth tk Co. (Canada) Ltd., Toronto, 1964. $15.75.
Clinical Surgery. Thorax. Consultant Editor; A. L. d’Abreu. General Editors: Charles Rob and Rodney Smith. 540 pp. Illust. Butterworth & Co. (Publishers) Ltd., London; Butterworth & Co. (Canada) Ltd., Toronto, 1965. $31.00.
Diseases of the Nose, Throat and Ear. A Hand­book for Students and Practitioners. 8th ed. I. Simson Hall and Bernard H. Colman. 424 pp. Illust. E. & S. Livingstone Ltd., Edinburgh and London; The Macmillan Company of Canada Limited, Toronto, 1967. $5.50.
Emergency Surgery of the Hand. E. Moberg. Translated from Swedish by W. M. McQuillan. 74 pp. Illust. E. & S. Livingstone Ltd., Edinburgh and London; The Macmillan Company of Canada Limited, Toronto, 1967. $1.90. Paperbound.
Ethical Responsibility in Medicine. A Christian Approach. Edited by Vincent Edmunds and C. Cordon Scorer. 200 pp. E. & S. Livingstone Ltd., Edinburgh and London; The Macmillan Company of Canada Limited, Toronto, 1967. $5.50.
Foot Disorders. Medical and Surgical Manage­ment. Nicholas J. Giannestras. 521 pp. Illust. Lea & Febiger, Philadelphia; The Macmillan Company of Canada Limited, Toronto, 1967. $24.25.
From One Surgeon’s Handbook. Loyal Davis. 145 pp. Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1967. $7.00.
Handbook of Orthotopic Principles. G. T. Wil­loughby Cashell and Isobel M. Durran. 134 pp. Illust. E. & S. Livingstone Ltd., Edinburgh and London; The Macmillan Company of Canada Lim­ited, Toronto, 1967. $4.35.
Klinische Chirurgie fur die Praxis. In vier Band- en. Supplement and index. Edited by O. Diebold, H. Junghanns and L. Zukschwerdt. 300 pp. Illust. Intercontinental Medical Book Corp., New York; Georg Thieme Verlag, Stuttgart, West Germany, 1967. DM 74,00. $20.10 (approx.).
A Manual of Closed Reduction of Closed Frac­tures and Dislocations. Robert Mazet, Jr. 131 pp. Illust. Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1967. $12.50.
Manual of Preoperative and Postoperative Care.The Committee on Pre and Postoperative Care. Editorial Subcommittee: Henry T. Randall, James D. Hardy and Francis D. Moore. 506 pp. W. B. Saunders Company, Philadelphia and London; Mc- Ainsh & Co. Limited, Toronto, 1967. $9.20.
Modern Trends in Plastic Surgery. 2. Edited by Thomas Gibson. 343 pp. Illust. Butterworth & Co. (Publishers) Ltd., London; Butterworth & Co. (Canada) Ltd., Toronto, 1966. $21.50.
Narkose. Eine Einfiihrung. Ludwig Stocker. 243 pp. Illust. Intercontinental Medical Book Corp., New York; Georg Thieme Verlag, Stuttgart, West Germany, 1967. DM 9,00. $2.45 (approx.). Paper- bound.
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Praktische Lokalanasthesie. Ein Kompendium.
H G Auberger. 141 pp. Illust. Intercontinental 
Medical Book Corp., New York; Georg Thieme 
Verlag, Stuttgart, West Germany, 1967. DM 8,40. 
$2.30 (approx.). Paperbound.
Principles of Head and Neck Surgery. H. Rob­
ert Freund. 337 pp. Illust. Appleton-Century- 
Crofts, New York, 1967. $12.50.
Le Rein des Etats de Choc (Physiopathologie, 
Morphopathologie, Clinique, Indications Thera- 
peutiques). T. Burghele and E. W. Rugendorff. 
424 pp. Illust. Editions de l’Academie, Bucharest; 
Masson et Cie, Paris, 1966. 65F. $14.30 (approx.).
A Short Textbook of Surgery. Selwyn Taylor, L. 
T. Cotton and J. G. Murray. 628 pp. Illust. The 
English Universities Press Ltd., London, 1967. 
30s. $4.50 (approx.). Paperbound.
Social Aspect of Obstetrical Practices. Enrique 
Carlos Zarate. Translated from the Spanish by 
Frederick H. Engel. 108 pp. Enrique Carlos Za­
rate, Buenos Aires, Argentina, 1966.
Standards of Obstetric Care. The Report of the 
North-West Metropolitan Regional Obstetric Sur­
vey, 1962-1964. R. C. Law. 348 pp. E. & S. Liv­
ingstone Ltd., Edinburgh and London; The Mac­
millan Company of Canada Limited, Toronto, 
1967. $10.75.
Support of the Failing Circulation. The Use of
a Pump Oxygenator in Clinical Cardiac Failure. 
John Hines Kennedy. 138 pp. Illust. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1967. $9.00.
Surgery for Acquired Coronary Disease. William 
H. Sewell. 377 pp. Illust. Charles C Thomas, 
Springfield, 111.; The Ryerson Press, Toronto, 1967. 
$22.25.
Surgery of the Paralysed and Flail Shoulder.
Acta Orthopaedica Scandinivica, Supplementum 
No. 97. A. K. Saha. 90 pp. Illust. A. K. Saha, 
Calcutta, India; Munksgaard, Copenhagen, Den­
mark. Danish Kroner 22,00. $3.30 (approx.). Paper- 
bound.
The Surgical Anatomy of the Temporal Bone 
and Ear. Barry J. Anson and James A. Donaldson. 
211 pp. Illust. W. B. Saunders Company, Phila­
delphia and London; McAinsh & Co. Ltd., Toron­
to, 1967. $17.30.
A Textbook for Medical Assistants. M. Murray 
Lawton and Donald F. Foy. 465 pp. Illust. Mc­
Ainsh & Co. Ltd., Toronto, Ont.; The C. V. 
Mosby Company, St. Louis, 1967. $9.55.
Tracheostomy and Artificial Ventilation in the 
Treatment of Respiratory Failure. Edited by Stan­
ley A. Feldman. 102 pp. Illust. Edward Arnold 
(Publishers) Ltd., London; The Macmillan Com­
pany of Canada Limited, Toronto, 1967. $5.50.
Treatment of Hyperthyroidism with Radioactive 
Iodine. A Twenty-Year Review. John E. Kearns. 
73 pp. Illust. Charles C Thomas, Springfield, 111.; 
The Ryerson Press, Toronto, 1967. $7.75.
UNIVERSITY OF TORONTO 
Faculty of Medicine
DIVISION OF
POSTGRADUATE MEDICAL EDUCATION
SURGERY 
FOR SPECIALISTS
February 5th-7th, 1968 F E E  — $60.00
This course now in its eighth year is being 
arranged by the general surgical staff of the 
Toronto General Hospital. It is directed to 
the interests of general surgeons. Dr. Frank 
Mills will be course director. Programmes 
will be available in early December 1967. 
Further information may be obtained from 
The Director, Division of Postgraduate 
Medical Education, Faculty of Medicine, 
University of Toronto, 174 St. George St., 
Toronto 5.
THE ROYAL VICTORIA HOSPITAL
PROBLEMS IN 
GENERAL SURGERY
April .3 - 5, 1968
This Course is designed for the surgeon in 
active practice. Sessions will include general 
surgery, common peripheral vascular sur­
gery and coverage of pre- and post-opera­
tive care. Teaching methods to be utilized 
are operative clinics, seminars and lectures. 
Recent advances will be emphasized. Enrol­
ment is limited to forty-five.
Fee; $75.00 Canadian Funds 
$69.00 U.S. Funds
F or fu rther inform ation , w rite to:
The Secretary,
Post-Graduate Board,
The Royal Victoria Hospital, 
Montreal 2, Quebec.
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“ When adm in istered in very high doses 
to obtain a pharmacologic rather than 
a physiologic effect, corticosteroids 
counteract the detrimental effects of 
gram-negative endotoxins and improve 
the survival rate of patients in shock 
from gram-negative bacterial infection of 
the blood stream. They improve cardiac 
output and decrease peripheral resistance, 
an action in opposition to that of endo­
toxin. Their use is also indicated in 
cases of protracted hypotension associated 
with severe hypersensitivity reactions.’ ’ 1
“ Stero ids exert antitoxic and anti-in­
flammatory effects. Further they restore 
vascu lar tone, block the intense 
sympathom imetic effects of endotoxin, and 
alleviate the relative degree of adreno­
cortical insuffic iency by supporting 
the patient in stress, thereby perm itting 
survival long enough to allow benefit 
from the antib io tics. " 2
6?4 WEOtSTERCO TfiAOf OOtU-COftTCF
TBADEMAftKt MIX O-VIAL CE4S74 .1
THE UPJOHN COMPANY OF CANADA 
DON MILLS, ONTARIO
Upjohn
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The many actions 
otsoiu-cortef 
work to 
combat shock
Available in Mix-O-Vials containing: 
Hydrocortisone 100 m g.,250 mg. and 5 0 0 mg. 
(as hydrocortisone sodium succinate)
Dosage: A D U L T S - ln  m edical em ergencies 
the in itia l dose is 100 to 500 mg., depending 
on the severity of the condition, adm inistered 
intravenously over a period of at least th ir ty  
seconds. This dose may be repeated a t in ­
tervals of one, three, six and ten hours, as 
indicated by the patien t’s response and c lin ­
ical condition. In the critically  ill, particularly 
in elderly patients with shock due to endotox­
ins or overwhelm ing infection, it has been rec­
ommended tha t a dose of 1 gram or more be 
adm inistered intravenously, immediately, fo l­
lowed by a dose of 500 mg. every 4 to 8 hours 
for three to five days if necessary.W  Solu- 
Cortef may also be administered intram uscu­
larly or by intravenous infusion, in f a n t s  a n d  
c h il d r e n  -  While thedose maybe reduced for 
in fants and children, it is governed more by 
the severity of the condition and response of 
the patient than by age or body weight.
Cautions: The general precautions and contra- 
indications to systemic corticosteroid therapy 
apply to the use of Solu-Cortef. However, when 
used for medical emergencies, or in shock­
like  states, the possib le life -saving e ffec ts  
m ust be weighed against the possible unde­
sired hormonal effects. Detailed inform ation 
available on request.
1. Sam bhi, M.P.,et a l.: In te rna tl. A nesthesio l.C lin ., 
2 :4 2 1 -4 2 3  (Feb.) 1964. 2. Coleman, B .D .: O bstet. 
& G ynec., 24 :8 9 5 -9 0 2  (Dec.) 1964. 3. Thai, A.P., 
and W ilson, R.F.: C urrent Problems in Surgery, p .4 6  
(S ept.) 1965. 4. Lillehei, R.C., e t a l.: Ann. Surg., 
1 6 0 :6 8 2 -7 1 0  (O ct.) 1964.
FORTHCOMING MEETINGS
FIRST SECTIONAL M EETING OF THE 
AMERICAN COLLEGE OF SURGEONS
The American College of Surgeons will 
hold its first of three 1968 Sectional Meet­
ings in the Statler-Hilton Hotel in Dallas, 
February 19-21. More than 400 surgeons 
are expected to attend this concentrated, 
three-day program, open to all doctors of 
medicine.
Under the chairmanship of Dr. Robert 
S. Sparkman, Dallas, the local advisory 
program committee has planned an inten­
sive series of panels, “IIow-I-Do-It” clinics, 
symposia, scientific papers, and films de­
signed to inform the medical profession at 
large about developments in surgery.
Approximately 100 participants—surgeons 
of outstanding ability — will serve as 
teachers, focusing attention on newer ways 
of handling everyday problems in general 
surgery and the specialties of proctology, 
plastic surgery, urology, and obstetrics and 
gynecology.
This program of short meetings, held in 
different sections of the country, pioneered 
in 1920, and was an immediate success. In 
keeping with the philosophy of the Col­
lege that the doctor never stops learning, 
these meetings report acceptable treatment, 
new treatment and research in progress.
SECOND INTERNATIONAL 
CONGRESS OF LYMPHOLOGY
The Second International Congress of 
Lymphology will be held March 15-20, 
1968 at the Fontainebleau Hotel in Miami 
Beach, Florida. The basic themes of the 
congress are: (1) basic lymphology, (2) lym­
phatic system in cancer, and (3) experi­
mental lymphology. Latest advances in 
various aspects of the lymphatic system will 
be presented by an international faced ty 
which will include 40 guest speakers from 
abroad. A total of 45 hours of conference 
time, over 100 papers, 16 general discus­
sions and 16 symposia will be presented. 
For additional information write Manuel 
Viamonte, Jr., M.D., Professor of Radiology 
and Coordinator of Postgraduate Medical 
Education, University of Miami School of 
Medicine, 1450 N.W. 11th Avenue, Miami, 
Florida.
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CANCRUM ORIS
Cancrum oris or noma was described by 
Tourdes in 1848 as a “gangrenous affection 
of the mouth especially attacking children 
in whom the constitution is altered by bad 
hygiene and serious illness especially from 
the eruptive fevers, beginning as an ulcer 
of the mucous membrane with edema of 
the face extending from within out, rapid­
ly destroying the soft parts and the bone 
and almost always quickly fatal . . .”.
This definition is still valid. The only 
really significant difference in the clinical 
picture today is the prognosis. This has 
been transformed by better pediatric and 
nursing care, and by the use of the sulfon­
amide and antibiotic drugs. Thus, many 
children who would have died in former 
years now survive the acute stage to pre­
sent the surgeon with formidable problems 
of repair. Today cancrum oris has virtual­
ly disappeared from western Europe and 
the North American continent, but in the 
underdeveloped and remote areas of Afri­
ca, Asia, and South America the disease is 
common.
Tempest made a detailed study of 250
children with cancrum oris in Nigeria. The 
disease occurs mainly in children between 
the ages of 2 and 5 years and is more 
common in the female sex. In 70% of 
cases it follows an attack of measles, which 
in West Africa is a common, serious, and 
lethal disease. It occurs most often in mal­
nourished children whose nutritional state 
has been dangerously lowered by the pre­
disposing acute illness.
Cancrum oris is a disease of acute onset, 
with rapid development of an area of well- 
demarcated gangrene which does not ex­
tend further whether treatment is given or 
not. Gross periodontal disease is common 
in the young Nigerian child and this may 
be an important etiological factor.
The Vincent’s organisms, Borrelia vin- 
centi and Fusiformis fusiformis, can be iso­
lated in almost every early case. It is pos­
sible that Bacteriodes melaninogenicus may 
play a part, but this needs further study. 
There is no evidence to suggest that the 
disease is contagious.
No relationship can be demonstrated be­
tween the incidence of cancrum oris and 
the blood-group or hemoglobin genotype. 
In none of the cases tested was there any 
sign of a deficiency of catalase in the blood.
The disease may be bilateral, unilateral, 
or multicentric. Occasionally, extraoral 
lesions may be found with or without evi­
dence of intraoral disease. With the pos­
sible exception of lesions in the premaxil­
lary region, the pattern of tissue destruc­
tion cannot be explained by any theory of 
segmental vascular thrombosis.
Apart from the very rare complication 
of secondary hemorrhage, there is no place 
for radical surgery in the treatment of the 
acute stage of the disease. The serious 
surgical sequelae are: (1) extensive facial 
mutilation, (2) gross leakage of saliva, 
(3 ) trismus or “constriction des machoires”, 
and (4) interference with facial skeletal 
growth and dental development.
The treatment of these sequelae is per­
fectly feasible in a tropical environment 
where facilities are limited and skilled den­
tal assistance is not readily available. 
Methods are described that are simple, safe 
and satisfactory, and which can be applied 
to young children.—Tempest, M. N.: Can­
crum oris, Brit. J. Surg., 53: 949, 1966.
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